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PREFACE 

The  present  Volume  is  the  thirty-fifth  of  the  New  Series, 
and  contains  a  record  of  the  work  done  during  the  past 
Session. 

The  work,  as  hitherto,  embraces  the  communication  of 
Original  Papers;  the  exhibition  of  Patients,  illustrating  rare  and 
interesting  forms  of  disease  ;  and  the  exhibition  of  Pathological 
and  other  Specimens,  so  essential  to  the  proper  understanding 
of  the  morbid  changes  which  take  place  in  the  human  body. 

Ten  Meetings  were  held  in  the  year,  two  of  them  being 
Clinical  Meetings. 

CHALMERS  WATSON, 

Editor. 
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Meeting  I.— November  4,  1920 

Emeritus-Professor  F.  M.  Cairo,  President^  in  tlie  Chair 
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III.  Original  Communications 
INTESTINAL   TUBERCULOSIS. 

By  F.  M.  CAIRD,  Emeritus-Professor  of  Clinical  Surgery, 
University  of  Edinburgh. 

This  communication  is  mainly  based  upon  a  consideration  of 
forty-three  consecutive  cases  of  Intestinal  Tuberculosis  treated 
in  hospital,  including  the  series  of  eleven  published  in  our 
Transactions  and  in  the  Scottish  Medical  and  Surgical  Journal 
for  1904.  Clinical  points  and  operative  procedures  are  more 
fully  detailed  in  that  paper,  to  which  reference  can  be  made  so 
that  repetition  is  unnecessary ;  but  the  growing  literature  on  the 
subject  and  extended  experience  have  since  afforded  additional 
information.  The  conclusions  arrived  at  in  the  former  paper 
remain  practically  unaltered. 

Tubercle  is  a  common  affection  of  the  intestinal  tract.  Two 
marked  types  may  be  recognised,  which  differ  widely.  One  is 
acute  and  destructive,  the  other  chronic  and  formative ;  there  is, 
however,  no  definite  dividing  line. 

The  first  and  most  familiar  type  is  secondary  to  pulmonary 
phthisis.  It  is  due  to  direct  infection  from  swallowed  sputum, 
and  is  characterised  by  extensive  intestinal  ulcerative  lesions 
associated  with  diarrhoea.  It  may  be  regarded  as  one  of  the 
manifestations  in  declining  health  of  advanced  phthisis,  and 
pursues  a  rapidly  fatal  course.  It  comes  under  ken  of  the 
physician. 

The  second  type  is  relatively  rarer.  There  may  be  no 
pulmonary  mischief  present,  or  but  little,  and  that  quiescent. 
Infection  occurs  through  the  blood  or  lymph-stream.  The 
lesion  takes  the  form  of  localised  hyperplastic  strictures, 
formative  rather  than  destructive,  and  associated  with  constipa- 
tion.    The  treatment  is  surgical. 

In  speaking  of  the  first  type,  Conradt  ^  indicates  three  paths 
by  which  tuberculous  infection  reaches  the  bowel :  firstly,  by 
contaminated  food,  such  as  milk  ;  secondly,  by  swallowed 
sputum  in  phthisis  pulmonalis  ;  thirdly,  by  metastasis  through 
the  blood  and  lymph-stream  from  distant  pulmonary  foci.  He 
demonstrates  the  frequency  of  this  well-known  form  by  quoting 
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certain  statistics.  Thus  Eisenhardt  found  that  in  looo  autopsies 
of  adult  pulmonary  phthisis  563  had  intestinal  tubercle  and  of 
these  489  had  vomicae.  Ronseff,  in  800  similar  examinations, 
found  46  per  cent,  with  intestinal  tuberculosis,  and  Haman  in 
832  found  68  per  cent.  A  still  higher  percentage  is  reported 
by  other  investigators.  Rarely  was  there  evidence  of  healing 
observed.  It  is  noteworthy  that  the  oesophagus  and  stomach 
escape.     Eisenhardt  met  with  but  one  example  in  the  latter. 

It  is  the  second,  the  hyperplastic  or  hypertrophic  type,  which 
calls  for  special  attention.  It  seems  to  be  widely  distributed 
throughout  the  civilised  world.  Cases  are  reported  from  Great 
Britain,  Scandinavia,  France,  Germany,  Middle  Europe,  Russia, 
Italy,  Japan,  North  America,  as  well  as  Turkey,  Portugal,  and 
South  America. 

To  what  extent  bovine  infection  may  be  responsible  is 
not  established.  It  is  interesting  that  Shiota  ^-^  states  that  none 
of  his  cases  had  ever  partaken  of  milk. 

The  general  clinical  history  and  subsequent  events  of  the 
forty-three  cases  observed  will  be  found  in  the  general  epitome, 
and  aided  by  selected  plates  and  figures  appended.  Un- 
fortunately several  preparations  laid  aside  for  future  examination 
were  destro}'ed  during  the  war,  so  that  the  exact  extent  of  the 
pathological  change  was  not  always  ascertained  and  cannot  be 
represented  in  section,  although  the  external  site  of  the  lesion 
can  be  recognised  by  the  local  congestion  and  other  features. 
The  followincr  table  grives  the  agre  and  sex  : — 


Age  in  years. 

Male. 

Female. 

Total. 

I  to  TO 
II    „   20 

21    ,,30 

3'   >,  40 

41  ,,50 
51  „  60 
&<  ,,70 

I 
5 
3 
3 
I 

3 

I 

3 

9 

10 

3 

I 

2 

8 

12 

13 

4 

I 

3 

Totals  . 

16 

27 

43 

The  chief  site  of  the  lesion  is  found  at  the  ileo-CcXcal  region, 
a  part  predisposed  to  inflammation  from  anatomical  and  physio- 
logical  reasons.     The   appendix    and   ]}-mphatic  glands  of  the 
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ileo-caecal  angle  may  play  a  leading  role.  The  initial  changes 
associated  with  the  presence  of  the  bacillus  are  alike,  irrespective 
of  the  mode  of  entrance.  Tuberculous  nodules  develop  in  the 
submucous  and  subserous  layers ;  these  spread,  coalesce,  and 
rupture  on  the  free  surface  of  the  mucosa,  where  they  give  rise 
to  the  well-known  ulceration,  travelling  in  a  circular  direction 
and  following  the  course  of  the  lymphatics  along  the  mesenteric 
supply  of  the  bowel.  In  the  first  or  destructive  type  the 
general  virulence  of  the  ulceration  may  quickly  carry  off  the 
patient  prior  to  perforation  of  the  gut,  which  is  a  rare  sequel. 
A  fcecal  fistula  or  a  fistula  bimucosa  may  occasionally  result 
from  the  formation  of  an  abscess  with  mixed  infection,  when 
plastic  inflammation  unites  adjacent  serous  surfaces.  This  may 
occur  in  both  forms.  But  in  the  second  type,  which  is  dis- 
tinguished by  such  a  great  proliferation  of  connective  tissue, 
perforation  into  the  free  peritoneal  space  is  rendered  well-nigh 
impossible.  The  destructive  advance  becomes  checked  by 
changes  which  recall  the  fibromatosis  seen  in  some  cases  of 
pyloric  ulcer  and  carcinoma,  or  again  in  keloid.  It  is  this  extra- 
ordinary hypertrophy  which  constitutes  the  leading  pathological 
feature,  and  also  constitutes  the  leading  danger,  that  of  stenosis 
from  the  associated  longitudinal  and  circular  contraction  of  the 
new  fibrous  tissue.  Thus  are  occasioned  the  Protean  strictures 
encountered,  which  may  vary  from  string-like  bands 
(Case  7,  PI.  I.),  hypertrophic  clustering  areas  (6  and  7,  PI.  I.), 
and  polypoidal  clumps  blocking  the  lumen  of  the  bowel,  on  to 
bobbin-shaped  carcinoma-like  masses  (5,  PL  I.),  and  tunnels 
(22,  PI.  III.)  which  barely  admit  a  probe.  The  tumour-like 
swelling  may  be  freely  mobile,  as  frequently  happens  when  the 
ileum  is  affected,  or  again  as  in  the  caecal  region  it  may  be  more 
fixed  and  adherent.  The  appendix  may  have  disappeared  by 
incorporation  into  the  general  mass  (9,  PI.  II.).  The  bowel 
above  the  obstruction  tends  to  hypertrophy  and  dilate  ;  below 
to  atrophy. 

The  whole  process  appears  to  be  one  in  which  the  resisting 
powers  of  the  patient  permit  an  exaggerated  connective  tissue 
reaction  and  defence  against  a  mild  attack  by  organisms  sparse 
in  number  and  of  low  vitality.  It  has  been  compared  to  what 
occurs  in  lupus  hypertrophicus.  It  is  a  curious  fact  that  this 
ver>'  attempt  to  effect  a  cure  by  free  proliferation  should  defeat 
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its  object  and  conduce  to  a  fatal  issue.  Nature  is  unable  to 
deal  successfully  with  the  accident  of  situation.  In  other  organs, 
such  as  the  lung,  a  salutary  result  would  probably  ensue ;  or 
again,  as  in  the  case  of  joints,  the  surgeon  can  guide  the  healing 
process  so  as  to  avoid  the  crippling  effect  of  untrammelled 
contraction  or  malposition. 

Definite  symptoms  may  not  be  excited  for  a  considerable 
time,  and  at  first  may  be  attributed  to  some  passing  ailment 
of  the  digestive  tract  or  to  constipation.  Eventually,  however, 
the  salient  features  of  colic  and  vomiting  peculiar  to  obstruction 
appear,  varied  it  may  be  by  diarrhoea  when  ulcerative  or  other 
irritating  conditions  supervene. 

Inspection  of  the  abdomen  reveals  ladder-like  and  other 
peristaltic  patterns,  local  or  even  general  distension,  together 
with  resistant  swelling  more  or  less  tender  on  pressure. 
Borborygmi  and  intestinal  sounds  may  be  heard  and  provoked. 
It  is  occasionally  possible  to  palpate  enlarged  mesenteric  glands, 
and  the  aspect  of  the  patient  may  suggest  "  intestinal  stasis." 

A  correct  diagnosis  was  not  always  made.  Some  cases 
with  a  relatively  short  history  were  not  discriminated  from 
subacute  appendicitis ;  in  others,  the  mimicry  of  malignant 
disease  was  so  perfect  that  the  doubt  was  only  solved  on 
histological  examination  of  the  preparation  after  operation. 
Guidance  was  sought  by  inquiry  into  the  chronicity  of  the 
ailment,  as  also  into  the  family  and  personal  history  as  regards 
tubercle.  On  eighteen  occasions  definite  evidence  of  the  latter 
was  forthcoming  as  under,  in — 

I  case  the  father,  mother,  and  sister  suffered  from  tubercle. 

4  cases  the  father  only  suffered  from  tubercle. 

I  case  the  mother  and  sister  suffered  from  tubercle. 
I  case  the  mother  only  suffered  from  tubercle. 
3  cases  brothers  or  sisters  suffered  from  tubercle. 
3  cases  the  offspring  suffered  from  tubercle. 

5  cases  the  patient  :  tuberculous  glands,  etc. 

To  this  list  must  be  added  the  revelations  found  at  later 
autopsies  when  old  pulmonary  phthisis  was  found  three  times  ; 
it  became  active  after  operation  once,  and  one  case  had 
tuberculous  Fallopian  tubes.  Thus  in  all  twenty-three  out 
of  forty-three  cases  gave  some  personal  or  more  commonly 
family  tuberculous  taint.  Klebs  and  Leube  hold  that  intestinal 
tuberculosis  cannot  arise  without  a  focus  elsewhere  ;  it  will  be 
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observed  that  in  most  of  the  above  cases  the  intestinal  lesion 
appeared  to  be  local  and  primary,  the  pulmonary  focus  was 
lacking". 

An  interesting  combination  of  tubercle  and  carcinoma  ^  was 
discovered  on  microscopic  examination  of  the  preparation 
removed  from  Case  ii.  A  second  similar  specimen  was  obtained 
but  does  not  figure  in  the  list  since  it  was  destroyed  prior 
to  microscopic  examination.  But  it  would  appear  that  the 
combination  is  not  very  rare  since  Stettin  ^^  and  others  record 
several  instances.  The  question  is  raised  as  to  which  is  the 
primary  factor.  The  invasion  of  malignant  disease  by  tubercle 
is  discussed  by  Franco.^-  We  are  all  familiar  with  malignant 
disease  following  upon  lupus  and  chronic  ulceration. 

The  peculiar  sequence  of  tuberculous  peritonitis  arising  after 
an  abdominal  operation  on  patients  who  then  presented  no 
evidence  of  tubercle  has  also  been  experienced.  It  occurred 
one  year  after  pyloro-gastrectomy  for  carcinoma  (26,  PI.  III.), 
and  in  a  second  patient  months  after  successful  suture  of  a 
perforated  gastric  ulcer. 

The  multiplicity,  the  sites,  and  the  polymorphic  appearance  of 
the  strictures  observed  may  be  gathered  from  the  four  illustrative 
plates.  While  no  part  of  the  intestinal  tract  escapes,  the 
frequency  of  the  lesion  increases  from  the  upper  reaches  of 
the  jejunum  downwards,  till  the  maximum  is  attained  at  the 
ileo-coecal  region.  From  thence  onwards  the  ratio  diminishes 
from  the  ascending  and  transverse  colon  onwards  to  the  rectum. 
The  sites  observed  may  be  approximately  localised  thus : — 


Jejunum  only 

I 

Ileum  only .... 

.       14 

Ileum  and  ileo-coecal  valve 

II 

Ileo-ccecal  valve     . 

8 

Ileo-coecal  valve  and  colon 

5 

Transverse  colon   . 

2 

Abscess,  involving  small  or  both  guts 

2 

43 

The  presence  of  younger  zones  of  stricture  in  various  stages 
of  formation  above  what  appears  to  be  a  primary  and  more  fully 
developed  one  (6  and  7,  PL  I.)  suggests  the  occasional  possibility 
of  an  ascending  infection. 

It  is  astonishing  that  the  intestinal  functions  continue  in  the 
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presence  of  such  extreme  stenosis,  as  seen  in  Figs.  5,  PI.  I.,  and 
22,  PI.  III.  The  fluid  and  gaseous  contents  of  the  small  intestine 
pass  with  ease  until  such  time  as  the  diminishing  lumen  calls 
forth  the  climax  of  complete  obstruction,  aided  it  may  be  by 
local  congestion  or  the  impaction  of  indigestible  or  foreign 
bodies  (33,  40,  PI.  IV.).  The  extreme  dilatation  and  hyper- 
trophy with  obliteration  of  the  valvulae  conniventes  above  the 
strictured  area  is  figured  on  PI.  I.  (5  and  6).  The  small  intestine 
may  come  to  rival  the  colon  in  size,  even  mimic  the  condition 
seen  in  Hirschsprung's  disease.  The  stomach-like  saccular 
dilatation  between  two  strictures  removed  from  Case  29,  PI.  IV., 
is  most  unusual. 

Attention  has  already  been  drawn  to  the  appendix  and 
glands  of  the  ileo-coecal  angle  as  primary  sites  of  tubercle. 
Many  surgeons  have  had  experience  of  cases  in  which  the 
condition  of  the  appendix  and  glands  raised  no  doubt  as 
to  their  tuberculous  nature.  Indeed  it  has  been  verified 
histologically.  And  yet  after  removal  of  the  appendix  alone, 
the  glands  being  left  in  situ,  recovery  of  the  patient  is  generally 
excellent  and  permanent.  Such  results  seem  to  emphasise  the 
curable  nature  of  tubercle  after  the  removal  of  the  greater  and 
more  active  focus,  and  may  also  illustrate  the  beneficial  effect 
attributed  to  exploratory  incision  in  cases  of  peritoneal  tuber- 
culosis generally.  On  the  other  hand,  we  are  not  surprised  to 
find  that  an  occasional  return  of  the  disease  may  take  place  at 
a  later  date.  Thus  Rehn  (Jena)  narrates  an  instance  of  this 
kind  in  which  four  years  after  such  an  appendectomy,  ileo-coecal 
resection  was  required  for  hyperplastic  stricture.  General 
tuberculous  peritonitis  has  also  been  known  to  follow.  We  also 
meet  with  cases  in  which  the  foecal  fistula  formed  after  an 
apparently  simple  suppurative  appendicitis  has  taken  on  tuber- 
culous inflammation. 

The  treatment  of  hyperplastic  stricture  practically  follows 
the  principles  common  to  that  of  malignant  disease  of  the 
intestine.  It  aims  at  a  free  and  complete  resection  of  the 
affected  area,  including  generally  the  ileo-coecal  region.  There 
is  not,  however,  the  same  necessity  as  in  carcinoma  for  removal 
of  all  the  enlarged  glands,  and  much  should  not  be  risked  in 
this  respect.  Short  circuiting  should  be  reserved  to  overcome 
obstruction  when  excision  is  impracticable,  and  may  pave  the 
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way  for  subsequent  resection.  The  mortality  after  lateral 
anastomosis  is  not  so  great  as  that  from  excision  but  it  should 
not  replace  the  latter  unless  the  condition  of  the  patient 
precludes  it.  The  end  results  are,  of  course,  more  hopeful  than 
in  carcinomatous  stricture,  hence  it  has  been  strongly  advocated 
by  some.  Gayet  reports  a  case  where  there  were  twenty 
strictures  of  the  jejunum,  and  cure  was  obtained  after  anas- 
tomosis below  the  last  jejunal  stricture  and  the  caecum.  Berard 
and  Roust  performed  with  good  result  a  jejuno-ileostomy  and 
an  ileo-sigmoidostomy,  thus  excluding  one  and  a  half  metres  of 
the  small  intestine,  in  a  case  with  multiple  stenoses.  Anterior 
gastro-jejunostomy  w^as  employed  in  Case  23,  PI.  III. 

The  number  of  operations  performed  on  the  forty-three 
patients  cited  was  augmented,  since  after  a  variable  prolongation 
of  hopeful  quiescence,  further  interference  was  required  in  five. 
Thus  there  were  forty-eight  operations  and  thirteen  deaths. 
One  case  succumbed  to  perforation  of  a  jejunal  ulceration  and 
another  to  rupture  of  a  large  suppurating  gland  filled  with  foul- 
smelling  pus,  which  gave  way  during  operation.  Shock  and 
peritonitis  also  caused  fatalities. 

The  following  tables  are  epitomised  from  the  general  con- 
cluding list  in  w'hich  the  history  of  the  individual  cases  is  given  : — 


Cases. 

Operative 

results. 

Opt 

ration. 

Recovered. 

Died 

13  died  in  hospital. 

Resection 

I  St 

27 

12 

13      „     at  home. 

)) 

2nd 

2 

14  alive  recently. 

Short  circuiting 

ISt 

3 

I 

3  not  traced. 

„               etc. 

2nd 

3 

43 

35 

13 

Tubercle  was  the  probable  cause  of  death  in  many  of  the 
thirteen  cases  that  have  perished  since  leaving  hospital,  but 
exact  information  could  not  always  be  obtained.  The  relief 
afforded  was  sometimes  of  but  short  duration ;  in  others  life 
was  considerably  prolonged  and  there  remain  some  where 
we  may  hope  for  permanent  good  health  : — 

Died  at  Ho7tie. 
5  within    6  months,   3  of  tubercle,  2  of  other  or  unknown  cause. 


4 

>) 

12 

)» 

3 

)j 

I 

2 

It 

2 

years 

I 

?) 

I 

I 
I 

11 

5 
12 

0 

I 

I 
0 
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Alive  when  last  heard  of. 


4  after    2  years. 

J  ))  4  !) 

2    „      5      " 
2     „     II 


1  after  13  years. 

2  „      14      „ 

I     „      iS      „ 


Attention  may  now  be  drawn  to  a  few  short  summaries  from 
various  writers.  The  Hst  of  authors  following  will  be  found 
to  yield  a  copious  bibliography  on  consultation.  Unfortunately 
Italian  journals  were  not  available. 

Nikoljski  -  sums  up  that  the  condition  is  secondary  in  half 
the  cases.  It  generally  occurs  between  20  and  40  years  of  age, 
is  rare  before  10,  and  still  rarer  after  60.  Intestinal  strictures 
of  year-long  duration  are  in  the  majority  of  cases  tuberculous, 
and  this  holds  good  of  similar  cases  when  the  etiology  is  not 
clear.  The  treatment  is  purely  surgical  (resection)  and  the 
earlier  the  operation  the  better  the  result,  although  not  brilliant. 

Baum  ^  regards  the  condition  is  a  pure  hypertrophic  form 
of  primary  intestinal  tubercle.  Appendicitis  plays  a  part  in  its 
development.  The  histology  has  a  similarity  to  that  of  lupus 
hypertrophicus  in  the  paucity  of  bacilli.  The  best  operative 
procedure  is  resection  at  one  sitting.  Exclusion,  short  circuiting, 
should  be  reserved  for  very  exhausted  patients,  and  in  all  cases 
with  widespread  peritoneal  tuberculosis  simple  laparotomy 
must  suffice.  Shiota  ^^  reports  twenty-four  cases  from  Japan. 
He  makes  the  interesting  observation  that  none  of  the  patients 
had  drunk  milk.  He  discusses  various  pathological  points,  as  also 
do  Els^^  and  VVieting.^ 

Kiittner  ^^  refers  to  his  own  and  a  collected  series  of  in  all 
fourteen  cases  affecting  the  colon,  noting  the  strong  resemblance 
to  carcinoma. 
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Trans.  Ed.  Med.  Soc.^  1904.  ^  Campiche,  Deutsch.  Zeitsch.  f.  Chirurgie., 
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vol.  Ixxxii.  *  Brunner,  Ttcberculose  etc.  des  Darin  Katials,  Deutsch.  Chirurgie., 
1907.  ^  Hartman,  Brit.  A/ed. /ourn.,  1907.  ^'^  Pr'ingle,  Glasgow  J/ed./oum.^ 
1907.  ^^"Els,  Beit.  z.  Klin.  Chirurgie.,  1908,  vol.  Ixiii.  '-Franco,  Virchow's 
Archives,    1908,    vol.  cxciii.      '^Shiota,  Archiv.  f.  Klin.   Chirurgie,    1909, 
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vol.  Ixxxvii.  1^  Kiittner,  Deutsch.  Zeitsch.  f.  Chirurgie,  1909,  vol.  c. 
^^Rubesch,  Beit.  z.  Klin.  Chirurgie^  1909,  vol.  Ixiv.  "''Stettin,  Festschrift 
zur  40  jahngen  Stiftiingsfeier  des  Deutsche?!  Hospitals,  New  York,  1909. 
'^' Suhhoi'ic,  Zen tralb.  f.  Chirurgie,  1910.  ^^  Piery  and  Mandoul,  Revue  de 
Mt'decine,  1913,  vol.  xxxiii.  '"  Berard  et  Alamartine,  "Appendice  et 
Tuberculose,"  Lyon  Chirurgie,  1 913,  vol.  ix.  -"  Christides,  ^ri^.  a.  d.  Ceb. 
Path.  Anatoniie,  19 14,  vol.  ix.  ^i  Hulse,  Virchow's  Archives,  1914, 
vol.  ccxvii. 


DESCRIPTION    OF    PLATES 

Plate  I. 

Case  J^b.  J.  A.,  age  16,  second  operation,  ileum,  enterectomy.     Jan.  1904,  R. 

„      4c.  J.  A.,  age  18,  third  operation,  short  circuiting,  ileum  ar:d  trans,  colon.     Oct. 

1906,  R. 
,,         5    J.  K.,  age  61,  bobbin-lilvc  mass,  ileum.     Dec  1901,  R. 
,,        6.  P.    M.,  age   68,    various   stages  of  clustering    hyperplastic   areas,   ileum. 

Dec.  1902,  R. 
,,        7.  J.  M.,  age  57,  left  figure  hyperplastic  areas,  right  figure   string  stricture, 

ileum.     April  1902,  R. 
„        8.  Mrs    B.,   age    34,    ileum    knotted    around    coecum,    adhesions,    stricture. 

May  1902  +. 


Plate  II. 

C.4SE     9.  Miss  C.  B.,  age  30,  lumen  of  appendix  seen  in  section  of  mass.    Oct.  1902,  R. 

12.  Miss  K.  H.,  age  17,  multiple  strictures.     March  1904  +. 

14.  Miss  T.  S.,  age  35,  multiple  strictures.     July  1904  +. 

15.  Miss  T.  H.,  age  18,  ileo-coecal  and  colon.     August  1904,  R. 

16.  Miss  R.  T.,  age  39,  terminal  stricture  ileum,  tubercles  on  serosa,  glands.    R. 

17.  G.  I.,  age  20,  ileum.     Nov.  1904,  R. 


Plate  III. 

Case  18.  Mrs  C.  H.,  age  29,  multiple  strictures.     June  1905,  R. 

„      22.  J.  M.,  age  23,  ileo-ccecal  tunnel.     May  1906,  R. 

„  23.  A.  W.,  age  35,  strictures  in  first  16  ins.  of  jejunum,  anterior  gastro- 
jejunostomy.    June  1906,  R. 

„  25.  R.  S.,  age  47,  tuberculous  ileum  and  trans,  colon,  adherent  to  mass  of 
caseating  glands.     June  1906,  R. 

„  26.  Miss  I.  P.,  age  36,  tuberculous  strictures  after  pyloro-gastrectomy  for 
carcinoma.     Nov.  1906,  R. 

„      28.  Miss  T.  N.,  age  22,  strictures  of  terminal  ileum.     April  1907,  R. 
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Plate  IV. 
Case  29.  Mrs  B.,  age  32,  stomach-like  dilatation  between  strictures,  ileum.     March 

1908,  r!! 

„      32.  G.  R.,  age  16,  stricture,  ascending  colon.     Dec.  1909,  R. 

„      33.  Mrs   C.    T.,   age    57,    strictures ;    obstruction    by  damson    stones,    ileum. 

Dec.  1909  +. 
„      36.  S.  E.,  age  41,  strictures,  ileum.     Dec.  19 15,  R. 
„      38.  G.  S.,  age  18,  ileo-coecal.     Feb.  1916,  R. 
.,      40.  Miss   F.  M.,  strictures,  orange   peel,  pips   and    husk  of  date,   ileo-ccecal. 

May  1916,  R. 


[Table 
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No. 

I 

Name. 

Age. 

History. 

Condition  on  Admission. 

Miss  N.  S. 

7 

3  years  ;  paroxysmal  pain,  iHac 

Rather   emaciated  ;  tumid  ab- 

region, right ;  increasing. 

domen  ;  patterns. 

2 

Magnus  S. 

9 

Dianhcea;  swelling  of  abdomen. 

Tumid  abdomen  ;    ladder  pat- 
terns. 

3 

W.  R.  L.   . 

24 

Since  boyhood  abdominal  pain, 
distension,  irregular  action  of 
bowels  ;    acute    symptoms    3 
weeks. 

Badly  nourished,  result  of  in- 
temperance   and    bronchitis  ; 
subacute     obstruction,    colic, 
vomiting;  distension  patterns. 

'  Jas.  A.    .         .         . 

12 

2    months  ;    loss    of    appetite, 
malaise,  and  during  last  month 
constipation  and  colic. 

Puny,    badly    nourished ;    ab- 
domen   tumid,    tense,    rigid  ; 
ladder  patterns  ;  vomiting. 

,,     2nd  operation 

16 

Similar     symptoms      returned 
about  I  month  ago. 

Badly  nourished;  adenoids; con- 
dition not  so  pronounced  as 

4 

,,     3rd  operation 

formerly  ;  borborygmi. 

18 

Getting     thinner    for     last    2 

Borborygmi  ;  intestinal  splash- 

months; some  diarrhoea,  colic. 

ing  ;  patterns. 

[ 

' John  K. . 

61 

Many  years  constipation;  eight 
last  months  nausea  and  vom- 
iting ;  emaciation. 

Mother  died  of  phthisis. 

Very  thin;  abdomen  distended; 
ladder  patterns  ;  borborygmi ;  i 
splashing. 

„    2nd  operation 

62 

Doing  well;  operation  for  piles, 
April    1902.      Lately    again 

Distended  abdomen;  emaciated. 

5 

1 

^ 

loss  of  weight  and  very  weak. 

6 

Peter  M.    . 

68 

6  years  colic   and    gastric   ca- 
tarrh ;     always    constipated  ; 
piles  4  or  5  }-ears. 

Poor  condition  ;  abdomen  dis- 
tended ;  swelling  in  left  hypo- 
chondria region  ;  peristalsis  ; 
tinkling ;  borborygmi. 

7 

John  M.     . 

S7 

65  years;  abdominal  pain,  vom 
iting    (takes    opium),   slight 
diarrhoea     lately,      excessive 
thirst. 

Sister  died  of  phthisis. 

Anaemic,  emaciated  ;  intestinal 
gurgling  and  splashing. 
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Findings  at  Operation. 


Papillomatous  stricture ; 
ileo-cnccal;  greatly  hyper- 
trophied  ileum,  atrophied 
colon  ;  caseating  glands. 

Papillomatous  stricture  ;ileo- 
ccecal  ;  ulcer. 

Intestines  matted  by  firm 
adhesions,  dense  and  vas- 
cular ;  stenosed  ileo-coecal 
region. 

Annular  fibroid  stricture  of 
ileum  ;  hypertrophy  above 
and  atrophy  below;  glands. 

Two  strictures  lower  por- 
tion of  ileum  ;  glands. 

Strictures  of  ileo  -  ccecal 
region  and  ileum  ;  tuber 
cles  on  visceral  serosa 
of  intestine ;  mesenteric 
glands  infected  to  jeju- 
nal root  and  in  omentum. 

Bobbin -like  stricture  22 
inches  from  ileo-ccecal 
valve  ;  glands. 


Operation. 


jeneral      enlargement 
mesenteric  glands. 


of 


Resection  ;  ileo-ccecal  ; 
two-stage  operation, 
I  and  5.6.1895;  end-to- 
end  union. 

Resection  ;  ileo-coecal  ; 
end-to-end.     1899. 

Resection  ;  ileo  -  ccecal, 

pouch    tubes  inserted. 

25.5.90 


Resection  ;  6  in.  ileum  ; 
end-to-end  union. 
31.7.1901. 
Resection;  24  in.  ileum; 
end-to-end  union. 
21. 1. 1904. 
Lateral  anastomosis  be- 
tween ileum  and  trans- 
verse colon. 

21.10.06. 


Resection  ;  80  inches  ; 
ileo-ccecal  ;  two  stage 
operation. 

14  and  16. 12.01. 
Laparotomy  only. 
8.02. 


Result. 


After- History. 


Strictures  of  ileum  ;   ileum  1  Resection;  40  in.  ileum; 
and  glands,    matted,    ad-  |     end-to-end  union, 
herent  to  descending  colon.  19.12. 01. 


Two  strictures  of  ileum  ; 
intenening  long  reach  of 
gut  healthy  ;  glands. 


Resection;  double  enter- 
ectomy  ileum  ;  end-to- 
end  union. 

18.4.02. 


Recovered. 


Recovered. 


Died,  28.5.90. 
Did  not  rally. 


Recovered. 
Recovered. 
Recovered. 

Reco^■ered. 
Recovered. 


Recovered. 


Recovered. 
Did  well  till  Dec. 
1902,  when  diar- 
rhoea, pain,  and 
emaciation  came  on; 
masses  of  enlarged 
abdominal  glands  ; 
improved  somewhat 
on  rest  and  diet. 


Well,  1910. 


Well,  1 9 10. 


Died  summer  1907  ; 
marasmus. 


Died  Dec.  1902. 
Gradual  exhaus- 
tion; sectio  ;  large 
perforating  ulcer 
of  sigmoid  flexure 
c  o  m  m  u  n  i  eating 
with  caseating 
ret  rope  ritoneal 
gland;  mesenteric 
glands  caseating; 
tuberculous  gum- 
ma of  liver  ;  old 
phthisical  cavity 
apex  right  lung. 

Died  July  1902. 
Sudden  cardiac  fail- 
ure ;  ulcer  in  de- 
scending colon, 
fistula  bimucosa, 
ileum  and  sigmoid 
flexure,  glands 
quiescent,  body 
well  nourished. 

Died  Feb.  1903. 
Tuberculous    ulcers 
oi  intestine,  caseat- 
ing glands,  pleural 
adhesions. 
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Age. 


History. 


Condition  on  Admissioti. 


Mrs  B. 


(  Miss  C.  B.      , 

,,      2nd  operation 


lo    W.  M. 


13 


H 


16 


Mrs  P. 


Mrs  K.  H. 


^V.  S. 


Miss  J.  S. 


Miss  T.  H. 


Miss  R.  T. 


34 


30 


33 


45 


17 


38 


18 


39 


9  months ;  pain  right  side  abdo- 
men, nausea,  vomitina;-,  much 
diarrhoea,  black  stools;  treated 
for  gastric  ulcer  17  months 
ago. 

Mother  died  cancer  of  liver  ; 
two  children  died  of  tuber- 
culous meningitis. 

Indigestion,  slight  diarrhoea, 
colic,  and  fever ;  indefinite 
symptoms  for  7  j^ears  ;  piles. 

Abscess  and  fcecal  fistula 
formed  at  site  of  operation. 


II   months'  continuous  abdom- 
inal   tenderness,    intermittent 
pain  ;    since  September   1902  i 
attacks  more  severe  ;  consti- 
pated. 

Tuberculous  cer\'ical  abscess, 
set.  3  ;  middle  ear  disease, 
set.  10. 

2h  years'  abdominal  pain  ;  in- 
termittent swelling  in  right 
iliac  region  since  April;  colic; 
gurgling;  bowels  rather  loose. 


9  months'  diarrhoea  and  abdom- 
inal pain. 

Two  brothers  with  tubercle  of 
knee  and  of  ankle. 


18  months  ;  colic,  vomiting  ; 
local  distension  right  iliac 
region;  borborygmi;  constipa- 
tion :  loss  of  weight. 


Emaciated,  feverish,  intestinal 
splashing  ;  mass  in  right  iliac 
region. 


Ansemic;  swelling  in  right  iliac 
area. 


Foecal  fistula. 


Muscular  ;  tender  abdomen  ; 
very  tender  mass  left  iliac 
region  ;  borborgymi. 


Somewhat  mobile  tender  sw 
ing  in  right  iliac  region. 


ell- 


Delicate, 
domen. 


thin  ;    scaphoid    ab- 


Thin,  scaphoid  abdomen,  peri- 
stalsis, tenderness  ;  gurgling. 


I 

I 


II  months;  vomiting,  diarrhoea.     Emaciated;  verj' weak. 

emaciation,  later  constipation, 

apex  of  lung  dull. 
Father  died  of  pleuris}'. 


Foecal  fistula,  which  followed 
after  operation  for  tuberculous 
retroperitoneal  glands  in  right 
iliac  region. 

Two  brothers  have  tuberculous 
cer^'ical  glands. 

18  months  ;  attacks  of  pain, 
vomiting,  and  swelling  in 
right  iliac  region ;  constipated. 


Well  nourished;  ventral  hernia 
in  appendicular  area,  two 
fistulse. 


Thin  ;  right  iliac  region  tender. 
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Fiudiugs  at  Operation. 


Lower  end  of  ileum  knotted 
around  the  coccum  and 
appendix  ;  all  adherent, 
forming  a  mass;  strictured 
ileum  ;  glands. 


Stricture  almost  obliterating 
ileo-ccecal  valve;  appendix 
buried  in  the  mass;  glands. 

Intestines  matted  and 
studded  with  tubercles. 


8  inches  of  ileum  and 
descending  colon  studded 
with  tubercle,  surrounding 
and  adherent  to  a  mass  of 
softened  glands,  one  of 
which  ruptured,  discharg- 
ing foul  smelling  pus. 

Colloid  cancer  of  coecum 
and  tubercle  ;  glands  ; 
colloid  cancer  on  remote 
portion  of  ileum. 

Ileo-ccecal  valve  thickened, 
stenosed  ;  two  ulcerating 
strictures  of  ileum  ;  ad- 
hesions; glands;  omentum 
ornet  without  fat;  tubercle 
of  peritoneum. 


Ileo-ccecal    stricture 
hesions  ;  glands. 


ad- 


Strictures  of  ileum  and  ileo- 
coccum  ;  glands. 


Thickened  papillomatous 
coDcum  and  ascending 
colon  ;  tuberculous  mass 
and  adhesions  on  coecal 
wall ;  dilatation  and  hyper- 
trophy of  ileum. 

Stricture,  ileum,  close  to 
valve;  tubercles  on  surface 
of  ileum  and  ccecum  ; 
glands. 


Operation. 


Resection  ;    ileo-coecal ; 
end-to-end  union. 
10.5.02. 


Resection  ;   ileo-coecal  ; 
end-to-end  union. 
24-10.02. 
Lateral  anastomosis  be- 
tween ileum  and  colon. 
24-5-03- 

Resection  of  ileum 
glands  and  abscess 
mass  ;  end  -  to  -  end 
union.      1 7. 10.02. 


Resection;  double  enter- 
ectomy  ;  ileo-colic  and 
ileum  ;  end  -  to  -  end 
union.     17.9.03. 


H  n  t  e  r  e  c  t  o  m  }• ;  ileo- 
coecal;  20  inches;  end- 
to-end  union.      8.4.04. 


F,  nterectomy;  ileo- 
ca^cal  ;  9  inches;  end- 
to-end  union.    16.4.04. 


Resection;  double  enter- 
ectomy;  ileo-co3cal  and 
ileum  ;   14  inches. 
12.6.04. 

Resection  ;  ileo-coecal. 
1.8.04. 


Resection  ;    ileo-coecal  ; 
12  inches;  glands;  end- 
to-end  suture. 
6. 1 2.04. 


Died,  12.5.02. 
Sectio;  purulent  fluid 
in  Pouch  of  Doug- 
las ;  tuberculous 
Fallopian  tubes  ; 
tuberculous  muco- 
pus  in  uterus. 


Recovered. 
Recovered. 


Died,  18.10.02. 
Patient  rapidly  sank; 
sectio;  general  peri- 
tonitis ;  intestines 
matted  ;  union  in- 
tact. 


Died,  25.9.03. 
Became  maniacal;  no 
sectio. 


Died,  10.4.04. 
No  record  of  sectio. 


Recovered. 


Died,  15.6.04. 
No  sectio. 


Recovered. 


Recovered. 


After-History. 


Died,  Dec  1903. 
Tuberculous    enteri- 
tis and  i:)eritonitis. 


1920. 
Perfect  health. 


I  n  good  health 
se\eral  years  later; 
not  traced  1920. 


Died,  23.9.06. 
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No. 


Name. 


Age. 


17 


G.  I. 


18 


19 


Mrs  C.  H. 


Mrs  W. 


Miss  A.  r. 


Miss  T.  W. 


J.  M. 


23 


24 


A.  N. 


Mrs  M.  R. 


R.  S. 


29 


27 


28 


35 


23 


35 


28 


47 


History. 


7  weeks  ;  abdominal  pain, 
vomiting ;  resistant  right 
iliac  region  ;  constipation. 


9  months;  pain,  vomiting,  occa- 
sional diarrhoea  ;  generally 
constipated ;  gastric  ulcer, 
a^t.  18. 

8  months  ;  intermittent  colic, 
vomiting,  flatulence,  patterns, 
borborygmi,  lung  apices  old 
tubercle ;  enlarged  cervical 
glands  3  years  ago. 

2  months  ;  attacks  simulating 
appendicitis. 

Since  July  slight  local  pain,  dis- 
comfort; hernia  of  scar  ;  loss 
of  weight  and  lately  diarrhoea. 


6  months;  abdominal  and  right 
iliac  region  pain,  vomiting, 
borborygmi  ;  loss  of  weight. 


4  months  ;    pain   in    lower  ab- 
domen. 


I  j^ear  ;  abdominal  pain,  vom- 
iting, constipation,  eructation, 
intestinal  splashing  ;  emaci- 
ated; test  meal,  no  free  HCl. 

3  years  ;  pain,  distension,  con- 
stipation, flatulence,  vomiting, 
patterns. 


3  months  ago  attack  of  diar- 
rhcea  ;  seven  weeks  chronic 
abdominal  pain  following 
acute  seizure. 


Cundition  on  Admigsion. 


Healthy    youth ;     thought    to 
have  appendicitis. 


Anaemic,  emaciated  ;   patterns, 
borborygmi. 


Anaemic,  emaciated  ;  right  iliac 
region  tender  ;  intestinal  peri- 
stalsis ;  amenorrhoea  since 
June. 


Slight  fulness  right  iliac  region. 


Hernia  at  upper  end    of  scar 
admits  tip  of  finger. 


Emaciated  ;  resistance  in  right 
iliac  and  lumbar  regions. 


Fair  general  health;  tender  area 
below  and  to  right  of  um- 
bilicus. 


Emaciated  ;  very  anasmic. 


Thin ;  tender  areas  and  dis- 
tended bowel  below  umbili- 
cus ;  gurgling  ;  hard  midline 
area. 

Well  nourished  ;  ill-defined 
resistant  mass  size  of  fist 
below  and  to  left  of  um- 
bilicus. 
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Findings  at  Operation. 

Operation. 

Result. 

After-History. 

Terminal  6  inches  of  ileum 

Resection;      ileum;     9 

Recovered. 

Died,  spring  1906. 

greatly  congested  to  within 

inches  ;    end  -  to  -  end 

Local      sepsis      and 

li  inch  of  valve;  stricture 

union.     10.12.04. 

fcecal     fistula, 

of  ileum  ;  glands. 

17.12.04.       Sj'mp- 
toms    of    intestinal 
obstruction,  laparo- 
tomy band  divided; 
small       intestine 
emptied.      18. 1.05. 
Left   hospital  with 
fistula.     28.3.05. 

3    strictures  of  ileum   and 

Resection  ;    ileo-coecal ; 

Recovered. 

Well,  1910. 

stricture  of  valve;  glands. 

15     inches  ;     glands  ; 
lateral  suture. 
1.6.05. 

Visceral    peritoneum    with 

Lateral   anastomosis    of 

Died,  24.11.05. 

general     tuberculosis; 

ileum     to      ascending 

Sectio ;  rapid  pulmon- 

seven    ulcerating     zones, 

colon.      II.  11.05. 

ary  phthisis;  tuber- 

lower portion   of  ileum  ; 

culous      ulceration 

glands. 

of  intestine. 

Tuberculous     coecal     mass 

Resection  ;    ileo-ccccal  ; 

Recovered. 

Died,  15.3.07. 

involving  appendix. 

end-to-end  union. 
17.3.06. 

Thickened  tuberculous  peri- 

Laparotomj' ;     drained. 

Recovered. 

toneum;  intestines  matted, 

9.10.06. 

Reported   later  very 

adherent;  I  pint  encysted 

well. 

serum  in  Pouch  of  Doug- 

las. 

Stricture    of    colon    i    inch 

Resection  ;    ileo-coecal  ; 

Recovered. 

Died,  1 2.4. 1 8. 

above  ileo-coecal  valve;  ad- 

glands ;  lateral  union. 

Good      health      till 

hesions;  caseating  gland^s. 

14.3.06. 

1916 ;    then    local 

pain    and     forma- 
tion       of      foecal 
fistula. 

Long  tight  ileo-coecal  stric- 

Resection ;    ileo-ccccal  ; 

Recovered. 

Perfect  health. 

tures,  and  slighter  impli- 

lateral anastomosis. 

1920. 

cation    of    ileum     l     inch 

4.5.06. 

from  valve. 

Strictures  of  first   i6  inches 

Gastro-enterectomy  an- 

Recovered. 

Died,  26.7.06. 

of  jejunum  ;  great  masses 

terior.     8.6.06. 

Fever,  wastingjhaem- 

of  mesenteric  glands. 

atemesis. 

II  strictures  lower  portion 

Lateral  anastomosis  ; 

Recovered. 

Died,  27.11.06. 

of     ileum  ;      mesenteric 

ileum  and  colon. 

glands    in   mass    affected 

22.6.06. 

up  to  root  of  jejunum. 

Mass   of   caseating  glands, 

Resection;  double  enter- 

Recovered. 

Perfect  health, 
9.6.20. 

involving  ileum  and  colon, 

ectomy,    colon,    ileum 

adherent    to  the   parietal 

and    glandular   mass  ; 

peritoneum,     which     was 

end-to-end  union. 

thickened     and      showed 

16.6.06. 

caseating  foci. 
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INTESTINAL    TUBERCULOSIS 


No. 


26 


Name. 


27 


Miss  I.  P. 


Mrs  E.  C.  C. 


36 


38 


r  Miss  T.  M. 


28 


29 


30 


31 


2nd  operation 


History. 


Mrs  B. 


W.  R. 


A.  C.  L. 


32 


37 


32 


G.  R. 


Mrs  C.  T. 


16 


57 


Condition  on  Admission. 


3  months;  vomiting;  flatulence  ; 

loss  of  weight. 
7.10.05,      pyloro  -  gastrectomy 

for     large     infiltrating     car- 


8  months'  vomiting,  diarrhoea  ; 

patterns;  intestinal  splashing; 

no  free  HCl. 
Father  died  of  phthisis. 
Mother  of  bronchiectasis. 


6  months  ;  intermittent  attacks 
like  appendicitis;  local  tender- 
ness ;  colic,  vomiting,  and 
diarrhoea. 

Return  of  symptoms  Nov. 
1909,  and  again  continuing 
January  1910. 

205'ears;  abdominal  discomfort; 
last  2  years  constant  pain  ; 
borborygmi,  occasional  vomit- 
ing; bowels  occasionally  loose, 
generally  constipated. 

10   months ;   two  attacks   like 

appendicitis. 
Father  died  of  pleurisy. 


3  years  ago  tuberculous  peri- 
tonitis with  exudate;  recovered 
after  6  months  in  bed,  and 
Koch's  new  tuberculin  ;  orchi- 
dectomy. 

Last  4  days  sudden  abdominal 
pain  and  vomiting. 

2  years;  colic,  occasional  attacks 
of  diarrhoea,  constipation. 

Tuberculous  cervical  glands 
3  years  ago. 

Father  died  of  phthisis. 


3i  months  ;  intermittent  pain, 
sickness,  vomiting ;  consti- 
pated. 

Lost  two  children  from  tubercle. 


Thin ;     mesial    cicatrix ;     test 
meal,  no  free  II CI. 


Thin,  tender,  mobile  ;  swelling 
to  left  of  umbilicus. 


Tender     abdomen ;      resistant 
iliac  region  ;  gurgling. 


Anaemic ;   thickening   in  right 
iliac  region. 


Thin ;  retracted  abdomen ; 
tenderness  and  resistance 
above  umbilicus  ;  tender 
coecum;  peristalsis;  gurgling. 


Nodular  resistant  mass  in 
right  iliac  region  with 
variable  swelling  dating  from 
first  attack. 

Doughy  abdomen ;  umbilical 
region  tender. 


i 


Puny,        poorly       developed  ; 
patterns. 


Thin,  distended  coils  of 
intestine  near  right  iliac 
region  ;  borborygmi ;  splash- 
ing. 
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Findings  at  Operation. 


Stomach,  liver,  and  peri- 
toneum show  adhesions  ; 
tuberculous  strictures 
lower  part  of  ileum,  and 
trans,  colon  ;  superficial 
tubercles. 

Tuberculous  thickened  sten- 
osed  area  in  trans,  colon, 
ih  inch  long  to  left  of 
mid-line  :  glands. 


Three       strictures       lower 
portion  of  ileum  ;  glands. 


Ileo-coecal  mass ;  hyper- 
trophied  ileum ;  atrophied 
colon ;  glands. 

Coils  of  dilated  ileum  ;  two 
strictures  bounding  a  dil- 
ated sac,  size  of  a  large 
stomach;  glands  enlarged, 
not  caseating. 

Ileo-coecal  mass  adherent 
to  posterior  wall. 


Intestines  matted,  infil- 
trated with  tubercle,  fri- 
able and  easily  lacerated. 


Annular  stricture  of  ascend- 
ing colon  one  inch  above 
ileo-coecal  valve  ;  glands. 


Ileo-coecal  stricture ;  two 
strictures  of  ileum,  the 
lower  arresting  several 
damson  stones  ;  glands  ; 
tuberculous  nodules  on 
the  parietal  peritoneum. 


Operation. 


Resection  ;    ileo-coecal; 
lateral  union. 
17.II. 06. 


Resection;  enterectomy; 
trans,  colon  ;  lateral 
anastomosis  with 
ileum.     4.12.06. 


Resection;  ileum,  lower 
34  inches.     5.4.07. 


Resection  ;      ileo-colic  ; 
lateral   union. 
15.2.10. 

Resection;  ileum;  lateral 
union. 

Appendectom)^  long 
appendix,  two  con- 
cretions.    10.3.08. 

Resection  ;     ileo-coecal. 
10. 1 1.08. 


Resection;  double  enter- 
ectomy ;  ileum. 
28.6.09. 


Resection;  ileo-coecal,  6 

inches,  lateral  union. 

18.12.09. 


Resection  ;    ileo-cnecal  ; 
18  inches;  end-to-end 
union ;  glands. 
24.12.09. 


Result. 


Recovered. 


Died,  17.12.06. 
Sectio ;  thrombosis 
pulmonary  artery  ; 
localised  peritoni- 
tis. Tubercles  of 
ascending  colon ; 
mesenteric  and 
omental  glands. 

Recovered. 


Recovered. 


Recovered. 


Recovered. 


Recovered. 


Recovered. 


Died. 
Good  progress  till 
30.12.09 ;  collapse  ; 
foecal  matter  in 
wound  ;  sectio  ; 
union  intact  but 
ruptured  gangren- 
ous area  in  colon 
near  union. 


After-History. 


Not  traced. 


Died,  1912. 
Of  some  abdominal 
trouble. 


Well,  1910. 


Well,  192 1. 


Well,  1920. 


Died. 
Suddenl}',  5.6.10. 
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INTESTINAL    TUBERCULOSIS 


No. 


Name. 


Age. 


History. 


Condition  on  Admission. 


34 


35 


36 


Mis:5  M.  M. 


Miss  F. 


S.  E. 


31 


16 


42 


37 


Mrs  C.  B. 


50 


^8 


G.  S. 


18 


Mrs  E.  W. 


40 


Miss  M.  F. 


23 


Foecal  fistula  following  opera- 
tion for  acute  appendicitis, 
March  191 2. 


12  hours'  pain  right  iliac  region; 
vomitine. 


4  j-ears' "  dyspepsia  "  ;  15.11.15 
admitted  as  case  of  perforated 
duodenal  ulcer  ;  no  rigidity  ; 
symptoms  passed  off;  two 
similar  attacks  in  convales- 
cent hospital. 

Lost  weight  last  6  months. 


Abdominal  pain,  intermittent 
chronic  spasms,  colic,  vomit- 
ing since  April  1913  ;  prior 
to  this  13  j-ears  with  ab- 
dominal pain  ;  long  hospital 
history  ;  gall-stone  removed 
31.10.13;  glands  removed  from 
axilla,  October  1901. 

Child  died  of  tubercle. 


3  months'  slight  pain  right 
iliac  region,  increasing  last 
14  days. 

Mother  and  sister  died  of 
phthisis. 


I  }-ear  after  confinement 
followed  b)'  pelvic  perit- 
onitis ;  pain,  swelling  in 
coecal  region,  peristalsis,  bor- 
borygmi. 

Sister  died  of  phthisis. 


9  months;  pain  with  occasional 

swelling  in  right  iliac  region  ; 

borborygmi,  constipation. 
5    years    ago    "ulcerated 

stomach "  ;    had    to   exercise 

care  in  diet. 


Fcecal     fistula ;     skin     barely 
irritated. 


Poorly  nourished;  some  resis- 
tance right  iliac  region  ;  no 
fever  ;  leucocytosis  ;  6000. 


Thin. 


Emaciated  ; 
distended 
borj-gmi. 


abdomen    greatly 
patterns ;     bor- 


Tender     rather    fixed    appen- 
dicular area. 


Intestinal  splashing  ;  transient 
swelling  in  ccEcal  region 
subsiding  with  loud  bor- 
borygmi. 


Well  nourished; abdomen  rather 
rigid  on  whole  of  right  side  ; 
resistant  and  tender  right 
iliac  regfion. 
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Findings  at  Operation. 


Matting  adhesions  ;  friable 
unhealthy  ileum;  caseating 
glands. 


Operation. 


After-History. 


Resection;    ileo- colic;         Died,  24.10.13. 
end-to-end  union.  Septic       peritonitis  ; 


1 7. 10. 1 3. 


Stricture ;     ileo-coecal    and     Resection  ;    ileo-coecal  ; 
ileum   I  inch  from  valve  ;       lateral  union;  glands, 
caseating  glands.  i  1 5. 1 1. 1 5. 


Three   strictures    of    ileum,  '  Resection  ;    ileum  ;    30 


lowest  1 5  inch  from  valve  ; 
glands. 


Strictures  of  ileum,  lowest 

almost    occludes    lumen  ; 

'     atrophied  colon  ;  glands. 


(lec>-ccecal  stricture;  aflands 


Strictures,    ileo-coecal    and 
4  of  ileum  ;  glands. 


Stricture  ;  ileo-coecal  valve 
86  inches  higher  in  ileum 
both  with  arrested  debris 
of  orange  seeds,  peel,  and 
husk  of  date  ;  glands. 


inches 
suture. 


end  -  to  -  end 
10. 1 2. 1 5, 


Resection  ;  ileo-colic. 
1 5.2. 1 6. 


Resection  ;    ileo-coecal ; 
end-to-end  union. 
29.2.16. 


Resection  ; 
30  inches 


ileo-colic 
21. 4.16. 


Resection  ;    ileo-coecal ; 
end-to-end  union. 
6.;.i6. 


perforation  tuber- 
culous ulcer  in 
jejunum. 


Recovered. 


Recovered. 


Well,  1920. 


Very   good    health, 
1920. 


Died. 

.Anastomosis  intact. 

17.2. 16. 


Recovered. 


Died,  phthisis,  1918. 


Died,  24.4.16. 
Continuous  vomit- 
ing ;  so  wound  re- 
opened ;  knuckle 
of  bowel  adherent 
slightly  to  mesen- 
teric wound,  no 
evidence  of  ob- 
struction. 


Recovered. 


Perfect  health,  1920. 
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INTESTINAL    TUBERCULOSIS 

No. 

Name. 

Age. 

History. 

Condition  on  Admission. 

41 
42 

43 

Mrs  L.       .         .         . 
Miss  M.  M.  C.  . 
Miss  M.  T. 

37 
38 
24 

I  year  ;  exhaustion  and  weak- 
ness, followed  by  persistent 
diarrh'jea. 

Always  anaemic. 

28   years  ;  monthly  attacks  of 
diarrhcca       associated      with 
lumbar    pain  ;    gastric    ulcer 
II  years  ago. 

10  years  ;  intermittent  attacks, 
mekena  ;  diarrha-a  ;  no  pain. 

Father,  mother,  and  sister  died 
of  phthisis. 

Wasted ;     anoemic ;     abdomen 
scaphoid ;    intestinal    splash-    ; 

1 

Emaciated  ;  poor  physical  and 
mental    development ;    abdo- 
men   scaphoid  ;    tender  right 
iliac  region. 

Anaemic ;  fairly  well  developed  ; 
doughy  coecal  region  ;  no  bor- 
borygmi,  distension,  or  colic. 
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Findings  at  Operation. 

Operation. 

Result. 

After-History. 

Thin  -  walled    ileum     with 

Resection;    ileo- colic; 

Recovered. 

Not  traced. 

eight  ulcers;  glands,  many 

lateral    anastomosis. 

calcareous. 

12.3.18. 

Probably        early        active 

tubercle. 

Small    congested    area    on 

Laparotomy  only. 

Recovered. 

Poor  health,  but  no 

ileum  4  inches   from   ter- 

4.5.18. 

evidence     of    any 

mination  ;    four  scattered 

tuberculosis,  1920. 

tubercles  on  serosa. 

Coecum   greatly   thickened 

Resection  ;    ileo-coecal  ; 

Died,  2.6.19. 

walls  ;   velvety  congested 

lateral      anastomosis  ; 

Sectio  ;   dififuse   col- 

mucosa  ;   lumen  of  ileum 

glands.     31. 5. 19. 

litis  ;     slight    con- 

at valve   partly   occluded 

gestion,      mucosa  ; 

b}'  patch  of  polj'poid  hy- 

calcified nodule  left 

perplastic     mucosa ;      no 

lung  apex  ;    union 

ulceration  ;   glands. 

sound. 
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2.  A  CLINICAL  NOTE  ON  BACTERIUREA 

By  CHALMERS  WATSON,  M.D.,  F.R.C.P.Ed.,  Physician 
to  the  Royal  Infirmary,  Edinburgh 

Preliminary  Note 

I  WISH  to  draw  the  attention  of  the  Society  to  a  point  of 
considerable  scientific  interest  and  of  great  practical  importance. 
It  is  not  exactly  a  new  fact,  but  it  is  certainly  one  the  signifi- 
cance of  which  is  very  imperfectly  realised  by  the  profession 
in  general.  A  few  months  ago,  in  sequence  to  a  former 
communication,  I  touched  shortly  on  the  subject  of  Intestinal 
Toxzemia  in  relationship  to  the  common  condition  of  Enterop- 
tosis,  and  incidentally  referred  to  the  frequency  with  which 
Bacteriurea  was  present  in  this  condition.  With  few  exceptions, 
I  think  the  speakers  who  took  part  in  that  discussion  were 
in  agreement  as  to  the  relative  frequency  and  importance  of 
the  condition,  to  which  the  somewhat  admittedly  unsatisfactory 
term  of  "  Intestinal  Toxaemia"  is  applied.  I  think  one  speaker 
expressed  a  contrary  opinion,  deprecating  the  recognition  of 
such  an  entity,  mainly,  I  think,  on  the  grounds  of  its  scientific 
inaccuracy,  and  I  think  in  his  remarks  he  voiced  an  opinion 
which  is  still  comparatively  widely  held.  I  believe  that  view 
is  essentially  as  unsound  in  its  theory  as  it  is  unfortunate  in 
its  practical  application.  It  is  equally  unfortunate,  I  believe, 
from  the  point  of  view  of  our  patients'  interests,  and  of  the 
larger  question  of  the  advance  of  scientific  medicine.  In  reply 
to  that  discussion  I  pointed  out  that  all  that  was  necessary  was 
for  the  clinician  who  had  the  special  facilities  for  doing  so, 
to  look  for  evidences  of  profound  intestinal  derangement, 
capable  of  inducing  a  more  or  less  profound  disturbance  of 
the  bodily  nutrition,  in  order  to  find  the  same,  and  my  present 
communication  is  in  sequence  to  the  former  one  to  which 
I  refer. 

I  have  long  thought  the  unfortunate  divorce  which  exists 
between  the  work  and  outlook  of  the  laborator}^  bacteriologist, 
who  has  little  or  no  knowledge  of  clinical  medicine,  and  the 
clinician,  who  takes  little  interest  in  bacteriology,  is  a  mistake, 
and    there   has    grown    up    a    system    by   which    the   average 
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laboratory  report  is  infinitely  less  valuable  than  the  practitioner 
considers  it  to  be.  If  that  is  so,  it  is  very  desirable  that  we 
recognise  the  fact,  and  get  straight  into  a  sounder  position. 

The  grounds  for  this  opinion   can    be  very  shortly  stated. 
It  involves  a  reference  to  the  following  points : — 

1.  The    method    in    common    use    in    ordinary    research 

laboratories  for  the  bacteriological  investigations  of  the 
urine. 

2.  A  reference  to  the  results  of  other  bacteriologists,  with 

greater  interest  in  clinical  medicine,  in  the  same  set 
of  investigations. 

3.  A    brief  reference  to  the    results   of  the   investigations 

which  have  been  recently  carried  out,  and  are  still 
in  progress,  in  my  own  laboratory.  I  have  summarised 
these  results  on  a  couple  of  lantern  slides  which  I  will 
shortly  show  you. 
(i)  The  average  routine  method  followed  in  the  bacterio- 
logical examination  of  the  urine  in  the  case  of  specimens  which 
are  sent  by  practitioners  for  a  report  from  a  general  laboratory. 
It  will  be  found  that  the  usual  method  is  as  follows: — A 
carefully  collected  specimen  of  urine,  obtained  from  the  catheter 
in  the  case  of  the  female,  or  taken  with  special  precautions  from 
the  middle  of  the  stream  in  the  male,  is  utilised  for  the  examina- 
tion. It  is  centrifuged,  and  a  platinum  loop  of  any  sediment  is 
transferred  to  an  agar  plate,  and  the  report  is  based  on  the 
result  of  this  investigation.  Another  method  in  use  is  to  bring 
some  of  the  urine  in  immediate  contact  with  the  agar,  then 
discard  the  urine,  thereafter  incubating  the  tube,  with  which  the 
urine  and  agar  had  been  briefly  brought  into  contact,  for  twent}'- 
four  hours ;  the  report  to  the  practitioner  being  based  on 
the  result.  I  am  quite  aware  that  some  individual  bacteriol- 
ogists do  not  rely  on  either  of  these  methods,  but  adopt  the 
more  thorough  means  of  examination  to  which  1  will  later  refer. 
My  main  reason  for  bringing  forward  this  communication  is, 
therefore,  to  emphasise  really  the  need  of  a  much  more 
widespread  application  of  the  principles  and  application  to 
clinical  medicine  of  a  practice,  the  value  of  which  is  already 
recognised  by  some  individual  bacteriologists  who  are  more 
closely  associated  with  clinical  work. 

(2)  The  next  point  I  wish  to  refer  to  is  the  more  thorough 


30  A    CLINICAL    NOTE    ON    BACTERIUREA 

method  adopted.  A  good  account  of  this  method  will  be  found 
described  by  Dr  Panton,  who  has  written  the  chapter  on 
Bacteriological  Examination  of  the  Urine  in  a  recent  book 
published  by  Mr  Kidd  of  London ;  a  work  of  great  interest 
and  importance  to  practitioners.  The  method  there  described 
consists  in  the  careful  collection  of  urine  by  the  use  of  the 
catheter  in  the  female,  and  from  the  middle  of  the  stream  with 
special  precautions  in  the  male,  and  incubating  the  urine  with 
a  fluid  nutrient  medium,  such  as  broth,  for  twenty-four  hours, 
and  subsequent  examination  by  sub-culture.  The  results  of 
the  examination  of  any  single  case  by  the  two  methods  are, 
as  a  rule,  widely  different.  The  latter  method  shows  that  a 
bacteriurea  is  a  very  much  more  frequent  occurrence  than  is 
revealed  by  the  usual  laboratory  method.  I  am  not  now 
concerned  in  attempting  to  assess  the  value  of  these  findings. 
For  the  moment  I  am  content  to  draw  attention  to  the  fact 
of  their  existence.  An  interesting  comparison  of  results 
obtained  by  the  two  methods  may  be  made  from  the  following 
figures: — 


A  Research  Laboratory. 

Dr  Pantok. 

(50  Cases. 

) 

(100  Cases.) 
Free  of  Pus  and  Albumen. 

Sterile 

48 

per 

cent. 

Sterile 

18  pe 

r  cent. 

Coliform  bacilli . 

38 

)) 

Coliform  bacilli 

7 

)> 

Staphylococci     . 

6 

>) 

Staphylococci    . 

55 

)> 

Staphyl.    and    gram. 

Staphyl.  and  gram.    . 

neg.  B.    . 

4 

:> 

neg.  B.    . 

Staphyl.  and  strepto. 

4 

» 

Staphyl.  and  strepto. 

Enterococci 

B.  proteus  . 

10 
10 

>> 

These  represent  the  results  obtained  in  a  series  of  cases  of  urine 
recently  examined  in  a  research  laboratory  by  the  method 
first  described,  and  the  result  of  a  series  of  100  cases  of  a  control 
nature  examined  by  Dr  Panton  in  the  way  referred  to.  In 
considering  these  figures  it  is  important  to  bear  in  mind  that 
in  the  case  of  the  research  laboratory,  probably  all  the  urines 
came  from  cases  which  clinically  presented  definite  indications 
of  urinary  disorder,  whereas  in  Dr  Panton's  series,  such 
symptoms  were  absent,  the  urine  being  recorded  as  free  of 
pus  and  albumen.  The  contrast  in  results  is  very  striking 
indeed,  and  it  is  advisable  that  attention  should  be  drawn 
to  it. 
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(3)  M}-  own  observations.  For  the  past  few  months  I  have 
had  the  opportunity,  with  the  co-operation  of  Dr  Lipschitz  and 
Dr  Campbell  in  m\-  own  laboratory,  of  repeating  and  amplifying 
Dr  Panton's  investigation,  with  results  that  in  the  main  fully 
support  his  finding.  I  here  draw  attention  to  one  of  the  earlier 
observations  in  \\hich  seven  samples  of  urine  were  examined 
with  equal  care  by  the  two  methods.  It  will  be  observed  that 
when  examined  by  the  more  usually  adopted  method,  five  of  the 
seven  cases  yielded  no  growth ;  whereas,  when  the  urine  was 
incubated  with  the  fluid  medium,  it  was  found  to  contain 
organisms  in  every  instance. 

After  Twenty-four  Hours. 


Usual  Method. 

other  Method. 

Uraemia.     F. 

.     Sterile 

Staphylococci 

Nephritis.     M.   . 

)) 

Diplococci 

Colitis.      F. 

J) 

)) 

Pyelitis.     F. 

.     B.  coli 

B.  coli  and  diplococci 

Enlarged  prostrate. 

M. 

Sterile 

Staphylococci 

Nephritis.      M.  . 

. 

)) 

Diplococci  and  diphtheroids 

Pyelitis.     M. 

.     Staphylococci 

Staphylococci 

I  am  not  now  concerned  with  seeking  to  appraise  the 
significance  of  these  bacteriological  findings.  I  hope  to 
revert  to  this  at  a  later  date  when  careful  consideration  will 
be  given  to  the  practical  questions  which  arise  as  a  result  of 
these  observations,  more  especially  to  the  question  of  the  extent 
to  which  the  bacteriurea  is  a  contamination,  or  otherwise  of  little 
or  no  clinical  importance ;  or,  on  the  other  hand,  the  degree  of 
support  which  the  findings  give  to  Mr  Kidd's  view  as  to  the 
kidne}'  normally  playing  the  part  of  a  bacterial  filter.  In  the 
present  brief  communication  my  object  has  been  solely  to 
awaken  the  interest  of  practitioners  to  the  need  for  exact 
bacteriological  work  from  the  clinical  point  of  view,  and  of  its 
value  to  them,  both  as  a  guide  to  treatment  and  for  the  advance 
of  our  knowledge  of  many  of  the  unsolved  problems  which 
confront  both  the  practitioner  and  the  ho.spital  physician  in 
their  daily  work. 
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3.  TRANSFUSION  OF  BLOOD:    OBSERVATIONS 
BASED  ON  SEVENTY-FIVE  CASES 

By  JAMES  M.  GRAHAM,  Ch.M.,  F.R.C.S.Ed. 

Since  the  paper  read  by  Brakenridge  before  the  Medico- 
Chirurgical  Society  in  1892  much  has  been  done  to  widen  the 
scope  of  transfusion.  With  modern  operative  technique  the 
risks  of  sepsis  and  of  air  embohsm  have  been  ehminated,  and 
with  reasonable  care  the  danger  of  over-transfusion  can  be 
avoided.  The  risk  of  detachment  of  a  clot  in  the  form  of  an 
embolus  during  transfusion,  or  of  gross  thrombosis  in  the  vessels 
afterwards,  seems  to  be  exaggerated,  and  there  are  few  references 
in  recent  literature  to  their  occurrence.  The  more  frequent 
occurrence  of  intravascular  thrombosis  in  earlier  times  was 
probably  due  to  the  injection  of  blood  already  undergoing  the 
early  stages  of  coagulation.  It  is  now  recognised  that  the  blood 
of  one  individual  may  be  toxic  to  that  of  another  apart  from  any 
error  in  the  technique  of  transfusion,  and  emphasis  must  be 
placed  upon  the  danger  of  causing  agglutination  and  haemolysis. 
If  incompatible  blood  is  emplo}'ed  a  reaction  is  almost  certain  to 
occur,  sometimes  with  serious  symptoms.  In  extreme  cases  the 
symptoms  may  resemble  those  of  anaph}'lactic  shock.  There  is 
a  feeling  of  fullness  in  the  head,  suffusion  of  the  face  and  eyes, 
precordial  distress,  dyspnoea,  coughing,  backache,  rapid  and 
small  pulse  which  may  become  imperceptible  at  the  wrist,  and 
sometimes  complete  loss  of  consciousness  and  convulsions. 
Should  the  patient  recover  from  the  initial  acute  symptoms, 
haemoglobinuria  is  likely  to  appear  in  the  urine. 

When  haemolysis  is  slighter  in  degree  the  chief  manifestations 
of  the  phenomenon  are  the  occurrence  of  chill,  vomiting,  and 
fever.  Haemoglobinuria  may  be  absent,  and  the  signs  of  the 
destruction  of  the  red  corpuscles  may  be  indicated  only  by  an 
increase  of  hrematoporphyrin  in  the  urine  or  the  appearance  of 
jaundice.  The  immediate  effects  of  transfusion  with  incom- 
patible blood  cannot  be  predicted  even  when  it  is  evident  that 
haemolysis  has  occurred.  A  few  cases  have  been  recorded  in 
which  the  patient  has  died  with  acute  toxic  symptoms  during 
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the  transfusion.  In  other  cases  the  haemolysis  may  proceed 
with  increasing  haemoglobinuria,  and  finally  with  partial  or 
complete  suppression  of  urine  and  a  fatal  issue,  possibly 
associated  with  intravascular  thrombosis.  In  other  cases  the 
patient  merely  passes  through  a  temporary  crisis,  and  recovers 
without  the  object  of  the  operation  having  been  attained. 

Selection  of  Donor. — When  transfusion  is  decided  on,  the 
first  question  to  settle  is  the  selection  of  a  suitable  donor.  In 
newly-born  infants  the  mother  frequently  makes  a  suitable 
donor,  but,  both  in  infants  and  in  adults,  preliminary  tests 
must  be  made.  The  chief  risk  of  transfusion  is  haemolysis  of 
the  donor's  corpuscles,  but,  as  tests  for  haemolysis  are  unsatis- 
factor}-,  and  as  hemolysis  does  not  occur  unless  preceded  by 
agglutination,  the  agglutination  test  is  used.  What  we  must 
know  before  transfusion  is  that  the  patient's  serum  does  not 
agglutinate,  and  therefore  does  not  haemolyse  the  donor's 
corpuscles.  Granted  that  a  test  shows  that  this  does  not 
occur,  then  we  can  safely  use  a  given  donor  even  if  the 
donor's  serum  agglutinates  the  patient's  corpuscles.  Ha^mo- 
lysins  and  agglutinins  are  comparatively  weak,  and,  when 
diluted,  as  they  will  be  after  the  donor's  blood  is  added  to 
the  greater  volume  of  the  patient's  blood,  they  lose  their 
effect. 

In  practice,  therefore,  especially  when  standard  group  sera 
are  not  available,  and  there  is  no  choice  of  donor,  we  can  do 
a  direct  test. 

Direct  Test. — Collect  a  little  of  the  patient's  blood  in  a  test 
tube  and  pipette  off  the  serum  after  it  has  been  separated  from 
the  clot.  The  separation  of  the  serum  can  be  facilitated  by 
using  a  centrifuge.  With  a  platinum  loop  two  loopfuls  of  the 
serum,  to  which  a  trace  of  sodium  citrate  has  been  are  added, 
placed  on  a  slide  and  mixed  with  one  loopful  of  the  donor's 
blood.  If  the  slide  is  rocked  for  a  few  minutes  the  presence  or 
absence  of  agglutination  can  be  readily  determined,  and  is 
usually  obvious  to  the  naked  eye.  If  the  donor  is  suitable  the 
mixture  will  form  a  uniform  film,  but,  if  unsuitable,  the  corpuscles 
will  be  clumped. 

Group  Test. —  If  there  is  a  choice  of  donor,  it  is  ideal  to 
select  one  of  the  same  group  as  the  patient. 

C 


TRANSFUSION    OF    BLOOD 
Corpuscles. 


Group 

1 

2 

3 

4 

r\. 

o 

O 

O 

O 

2. 

+ 

o 

+ 

O 

V 

+ 

+ 

o 

O 

u. 

+ 

+ 

+ 

O 

Serum 


The  characteristics  of  the  four  groups  of  Moss  into  which 
individuals  can  be  placed  according  to  agglutination  tests  are 
shown  above.  According  to  the  rule  that  a  patient  may  receive 
blood,  provided  his  serum  does  not  agglutinate  the  donor's 
corpuscles — 

A  group  I  individual  may  receive  blood  from  groups  i,  2,  3  and  4 
A       „      4  »  ,,  group    4 

A       „      2  „  „  groups  2  and  4 

A       „      3  ,,  „  „       3  and  4 

In  order  to  ascertain  the  group  of  an  individual  standard 
sera  of  Nos.  2  and  3  groups  are  needed.  By  studying  the 
tables,  it  is  obvious  that  if  unknown  corpuscles  are  mixed  with 
group  2  and  with  group  3  sera,  the  group  to  which  the  corpuscles 
belong  can  be  determined.  If  the  corpuscles  are  agglutinated 
by  both  2  and  3  sera,  the  individual  belongs  to  group  i  ;  if 
there  is  no  agglutination  with  either,  the  corpuscles  belong  to 
group  4.  If  group  3  serum  causes  agglutination  but  not  group 
2  serum,  the  individual  belongs  to  group  2  ;  and  if  group  2 
serum  causes  agglutination  but  not  group  3,  then  the  unknown 
blood  belongs  to  group  3. 

It  is  convenient  to  keep  the  standard  sera  in  capillary  glass 
tubes,  one  of  which  is  used  for  each  test.  The  grouping  of 
both  patient  and  donor  is  simple  and  takes  only  a  few  minutes. 

When  standard  group  sera  are  not  available,  cases  are  bound 
occasionally  to  arise  which  are  so  urgent  as  to  preclude  the 
delay  necessary  for  testing  directly  the  blood  of  the  donor. 

The  following  case  is  an  example  of  one  in  which  transfusion 
with  untested  blood  was  justified  by  the  result : — 

The  patient,  a  female,  aged  25,  was  reduced  to  a  state  of  collapse  by 
severe  secondary  haemorrhage,  from  the  gluteal  branches  of  the 
internal  iliac  artery,  which  had  recurred  in  spite  of  ligation  of  the  main 
vessel.  Her  condition  was  grave,  and  transfusion  seemed  to  offer  the 
only  chance  of  prolonging  life.     She  was  unconscious  and  completely 
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blanched;  the  pulse  was  felt  with  difficulty,  and  the  systolic  blood 
pressure  was  55  mm.  Rectal  and  subcutaneous  salines  had  been 
given  without  benefit. 

It  was  doubtful  whether  transfusion  could  be  performed  in  time  to 
prevent  the  patient's  death.  At  the  moment  no  likely  donor  was  at 
hand,  but  several  students  offered  to  supply  blood.  It  was  not 
considered  advisable  to  take  the  necessary  amount  of  blood  from  any 
of  those  who  volunteered,  as  the  individuals  were  either  not  sufficiently 
fit  to  justify  the  loss  of  more  than  a  small  amount  of  blood,  or  were 
appearing  for  their  final  examination  in  two  days'  time.  The  only 
possible  means  of  obtaining  the  blood  seemed  to  be  to  collect  it  from 
several  individuals,  and,  in  view  of  the  patient's  hopeless  condition,  it 
was  decided  to  risk  the  many  incompatibilities  which  such  a  mixture 
could  produce.  700  c.c.  of  blood  were  taken  from  seven  individuals. 
While  the  blood  was  being  collected  and  mixed  with  citrate  the  patient 
became  pulseless  and  appeared  to  be  sinking,  and  it  was  a  question 
whether  the  preparations  could  be  completed  before  the  patient  died. 
The  transfusion  occupied  fifteen  minutes.  After  one-third  of  the 
blood  had  been  introduced,  colour  appeared  in  the  patient's  finger- 
nails and  the  pulse  became  palpable.  When  half  the  solution  had 
been  given  the  patient's  breathing  became  somewhat  rapid,  and  the 
rate  of  flow  was  retarded.  Before  its  completion  breathing  was  again 
quiet,  and  the  patient  was  conscious  and  able  to  speak  and  answer 
questions.  At  the  conclusion  of  the  transfusion  the  blood-pressure 
was  90  mm.  No  reaction  of  any  kind  followed,  and  the  patient 
continued  to  improve  until  the  fifth  day  when  fresh  haemorrhage 
occurred. 

With  our  present  knowledge  of  the  dangers  from  trans- 
fusion of  untested  blood,  it  is  remarkable  that  the  mixture  of 
the  blood  of  seven  donors  not  only  failed  to  cause  toxic 
symptoms,  but  succeeded  in  saving  the  patient  from  imminent 
death.  It  is  probable  that  the  patient  was  a  group- 1  individual, 
and  therefore  a  universal  recipient. 

In  a  recent  case  of  ectopic  gestation,  the  symptoms  of 
collapse  from  loss  of  blood  were  so  urgent  that  the  writer  felt 
justified  in  transfusing  blood  from  the  patient's  husband  without 
previous  testing,  and  in  this  case  also  the  patient's  life  was 
saved,  and  there  was  no  reaction  of  any  kind. 

These  cases  show  that  occasionally  it  is  justifiable  to  run  the 
risk  from  incompatibility  in  order  to  afford  a  patient,  in  the 
last  stages  of  collapse  from  loss  of  blood,  a  chance  of  recovery 
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by  transfusion  ;  but  they  are  only  mentioned  as  exceptions  to 
the  rule  that  careful  preliminary  tests  must  be  carried  out  in 
every  case  before  a  donor  is  employed  for  transfusion. 

Methods  of  Transfusion. — The  object  of  all  methods  is  to 
afford  a  means  of  transferring  blood  free  from  clots,  and 
unmodified  by  the  earlier  stages  of  coagulation.  The  simplest 
method  is  the  use  of  a  salt,  such  as  sodium  citrate,  to  prevent 
coagulation.  In  practice  I  have  used  a  3.8  per  cent,  solution  of 
sodium  citrate  in  the  proportion  of  i-io,  which  gives  a  final 
strength  of  0.38  per  cent,  when  mixed  with  the  blood ; 
0.2  per  cent,  is  sufficient  to  prevent  clotting,  but  a  stronger 
solution  is  advisable  to  obviate  the  risk  of  slight  errors  in 
calculation. 

The  blood  is  withdrawn  through  a  suitable  needle  inserted 
into  the  donor's  vein  and  allowed  to  flow  directly  into  a 
graduated  glass  measure  containing  50  c.c.  of  the  citrate 
solution,  an  amount  sufficient  for  450  c.c.  of  blood.  After 
gently  mixing  with  a  glass  rod,  the  citrated  blood  is  introduced 
into  the  patient's  vein  with  the  usual  infusion  apparatus.  It  is 
generally  necessary  to  expose  the  patient's  vein  by  incision,  but 
occasionally  a  needle-canula  can  be  inserted  directly  through 
the  skin,  as  in  the  case  of  the  donor.  Citrated  blood  is  quite  as 
effective  as  whole  blood  in  cases  of  hsemorrhage ;  but  there  is 
a  greater  tendency  for  a  reaction  to  occur  in  the  form  of  a 
temperature  or  rigor.  It  is  better  to  select  another  method  in 
patients  suffering  from  chronic  ansemia  or  with  a  hsemorrhagic 
diathesis. 

There  are  several  methods  available  for  transfusion  of  whole 
blood.  One  of  the  simplest  is  the  paraffined  glass  tube.  Blood 
will  remain  fluid  in  a  tube  coated  with  paraffin  for  ten  minutes, 
sufficient  time  to  allow  of  its  collection  and  injection.  A  dis- 
advantage of  this  method  is  that  an  incision  has  usually  to  be 
made  to  expose  the  donor's  vein. 

The  syringe  method  is  the  most  satisfactory  one  for  trans- 
fusion of  whole  blood,  as  the  blood  can  be  withdrawn  from  the 
donor  without  incision.  All-glass  syringes  of  20  c.c.  capacity  are 
better  for  the  purpose  than  record  syringes,  and  at  least  four  of 
these  should  be  available.  In  order  to  prevent  damage  to  the 
corpuscles,  the  syringes  should  previously  be  prepared  with 
vaseline,  and  this  can  best  be  done  by  roughly  lubricating  the 
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surface  of  the  barrel  of  the  syringe  and  the  piston,  before  placing 
the  syringe  in  the  autoclave.  During  the  process  of  sterilisation, 
the  vaseline  will  form  a  uniform  thin  film  over  the  surface  of  the 
glass.  For  withdrawing  or  introducing  blood  without  incision 
a  needle-canula  is  particularly  useful.  As  the  sharp  point  of 
a  needle  is  liable  to  wound  the  wall  of  a  vein,  or  to  penetrate  it 
again  after  introduction,  the  needle-canula  should  consist  of  two 
tubes,  the  outermost  of  which  is  in  the  form  of  a  canula,  35  mm. 
in  length,  and  with  an  external  diameter  of  2.5  or  3  mm.  The 
end  of  the  canula  is  blunt,  while  the  point  of  the  inner  tube  is 
sharp,  and  projects  slightly  beyond  the  end  of  the  canula. 
After  the  vein  is  successfully  entered,  the  combined  needle- 
canula  is  pushed  on  sufficiently  far  to  ensure  that  the  blunt  end 
of  the  canula  is  in  the  vein  ;  the  sharp  inner  needle  is  then 
withdrawn,  while  the  canula  is  left  in  place,  and  if  necessary 
pushed  a  little  farther  in.  A  short  piece  of  rubber-tubing 
serves  to  connect  the  canula  to  the  syringe.  As  the  canula  is 
liable  to  be  dislodged  during  the  transfusion,  some  device  is 
necessary  to  fix  it,  and  this  can  best  be  done  by  clipping  it  to 
the  skin  by  means  of  a  bull-dog  forceps  attached  at  right 
angles. 

It  is  advisable  to  introduce  the  canula  first  into  the  patient's 
vein  either  by  cutting  down  or  by  transfixion  through  the  skin, 
and  saline  should  be  slowly  injected  by  the  assistant  while  the 
operator  is  introducing  the  canula  into  the  donor's  vein  and 
withdrawing  the  first  syringeful  of  blood.  As  the  absence  of 
clotting  depends  upon  the  rapidity  with  which  the  syringes  are 
filled  and  transferred  for  injection,  a  series  of  syringes  should  be 
used  in  strict  rotation,  and  all  trace  of  blood  must  be  washed 
out  with  saline  before  the  syringes  are  used  again.  By 
co-ordinating  the  rate  of  withdrawal  of  blood  with  the  rate  of 
its  injection  no  time  is  lost  in  transference. 

I  have  frequently  transfused  as  much  as  700  c.c.  of  blood  by 
this  method,  and  have  found  the  technique  simple  and  reliable. 

The  syringe  method  can  be  modified  by  the  use  of  a  2-way 
stopcock  apparatus,  several  forms  of  which  the  writer  has 
already  described. 

The  syringe  method  must  be  regarded  as  the  best  method  of 
transfusion  in  the  case  of  infants  and  young  children.  It  may 
be  difficult  to  find  a  suitable  vein  in  infants,  but  in  most  cases 
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a  small  canula  can  readily  be  introduced  into  the  internal 
saphenous  vein,  where  it  crosses  the  internal  malleolus, 
after  exposure  under  local  anaesthesia.  (Bruce  Robertson.) 
When  the  fontanelle  is  open  it  is  seldom  difficult  to  introduce 
blood  or  other  solution  into  the  longitudinal  sinus,  but  it  is 
always  preferable  to  select  some  other  vein  when  such  is 
available. 

Direct  transfusion  from  the  donor's  radial  artery  to  the 
patient's  vein  can  be  successfully  carried  out  in  most  cases,  but 
occasionally  the  radial  artery  is  so  small  that  clotting  is  apt  to 
occur  before  there  has  been  sufficient  time  to  transfuse  the 
necessary  amount  of  blood.  The  operation  is  not  an  easy  one, 
and  requires  a  considerable  amount  of  experience  to  perform 
it  satisfactorily ;  and  as  the  exposure  of  the  radial  artery 
incapacitates  the  donor  for  a  week  or  more,  and  leaves  a 
permanent  mark,  it  entails  more  sacrifice  on  his  part  than  is 
necessary  with  the  syringe  or  citrate  methods.  It  is  always 
desirable  to  know  accurately  the  amount  of  blood  transfused, 
and  this  is  of  course  impossible  with  the  direct  method  of 
transfusion.  From  my  early  experience  of  transfusion  by  this 
method,  in  a  series  of  twenty-one  cases,  I  believe  that  there  is 
a  tendency  to  deplete  the  donor  of  more  than  the  usual  pint  of 
blood.  It  was  not  uncommon  to  raise  the  haemoglobin  from 
20  to  50  per  cent.,  indicating  transfusion  of  a  large  amount  of 
blood,  and  the  donors  with  this  method  more  often  showed 
symptoms  of  collapse  and  loss  of  strength  than  they  do  with 
the  methods  now  recommended. 

Indications  for  Transfusion— (<^)  Haemorrhage  and  Shock. 
— The  chief  indication  for  transfusion  is  in  cases  of  serious  loss  of 
blood.  Experimentally,  an  animal  can  be  reduced  to  the  point 
of  death  by  haemorrhage  and  restored  to  practically  a  normal 
condition  by  transfusion.  In  practice  we  may  get  almost  as 
striking  results,  provided  the  anaemia  from  loss  of  blood  has 
not  been  too  prolonged,  and  that  the  bleeding-point  is  controlled. 
In  many  cases  haemorrhage  is  only  one  of  the  causes  responsible 
for  symptoms  of  collapse,  and  the  effect  of  transfusion  cannot 
therefore  always  be  anticipated  when  complicating  factors  are 
present.  Immediate  signs  of  benefit  following  transfusion  in 
cases  of  haemorrhage  may  be  noted  in  improvement  in  the 
patient's  colour,  by  increase  in  the  blood  pressure,  by  increased 
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volume  and  slowing  of  the  pulse,  by  the  relief  of  laboured 
respirations,  and  by  immediate  improvement  in  the  vitality  of 
the  patient.  Nothing  can  be  more  striking  than  the  effect  of 
transfusion  on  the  patient's  mentality.  Usually  he  is  dull  and 
apathetic  and  even  oblivious  to  his  surroundings.  The  effect 
of  transfusion  is  particularly  dramatic  when  the  patient  is 
unconscious  at  the  commencement  of  the  transfusion.  Even 
a  small  amount  of  fresh  blood  may  suffice  to  restore  conscious- 
ness, and,  in  such  a  case,  when  a  pint  or  more  of  blood  is  given, 
the  patient  may  be  restored  to  a  normal  mental  condition  at 
the  conclusion  of  the  operation. 

The   following   figures    show    the   effects  of  transfusion  in 
a  case  of  haematemesis  : — 

Case  of  H(zmateme5is  treated  by   Transfusion  of  700  c.c.  of 
Whole  Blood. 


Pulse  Rate. 

Blood  Pressure. 

Respirations 

Before  transfusion    . 

160 

65  mm. 

50 

After 

120 

100  mm. 

30 

The  patient  was  unconscious  at  the  beginning  of  the  trans- 
fusion ;  after  receiving  200  c.c.  of  blood,  she  regained  con- 
sciousness. 

Apart  from  extreme  cases  where  death  is  expected,  it  is 
impossible  to  lay  down  any  definite  rule  as  to  when  transfusion 
is  indicated.  The  syncope  and  collapse  which  follow  a  sudden 
profuse  haemorrhage  frequenth'  yield  rapidly  to  simple  measures, 
such  as  raising  the  foot  of  the  bed  and  administering  fluids. 
Transfusion  is  indicated  b\'  the  presence  of  signs  of  serious 
collapse,  such  as  pallor,  subnormal  temperature,  a  small,  fast 
pulse  with  low  blood-pressure,  restlessness,  sighing  and  rapid 
respirations,  syncope  or  other  symptoms  of  deficient  oxygena- 
tion. In  doubtful  cases  the  blood-pressure  is  the  most  valuable 
index  of  the  gravity  of  the  case.  Continuance  of  collapse  and  a 
falling  blood-pressure  when  the  haemorrhage  is  controlled  are 
signs  of  serious  significance,  and  strongly  suggest  the  necessity 
for  transfusion,  particularly  when  other  measures  have  been 
tried.  Transfusion  of  blood  is  of  particular  value  in  cases  of 
haemorrhage  as  a  preventive  of  operation  shock.  Patients 
with  a  low  blood-pressure,  whether  from  hremorrhage  alone 
or  from  hsemorrhage  combined  with  shock,  are  notoriously  bad 
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subjects  for  operation,  and  particularly  so  if  in  addition  sepsis 
is  present.  Every  surgeon  has  had  experience  of  cases  of 
secondary  haemorrhage  in  which  the  patient's  death  has  been 
accelerated  by  an  operation  in  spite  of  subcutaneous  or 
intravenous  salines  and  other  methods  to  combat  shock.  These 
patients  are  specially  liable  to  suffer  an  increa.se  of  shock  from 
the  anaesthetic  as  well  as  from  manipulations  during  the 
operation.  According  to  Bruce  Robertson  the  patient's 
condition  is  precarious  if  the  blood-pressure  is  below  70  mm., 
and  when  it  is  below  90  mm.  the  patient  is  a  bad  subject  for 
operation.  My  own  observations  confirm  this  view  regarding 
the  significance  and  dangers  of  low  blood-pressure  in  cases  of 
haemorrhage.  In  cases  of  pure  shock,  due  to  sepsis  or  injury, 
the  effects  of  transfusion  are  uncertain.  Although  in  cases  of 
pure  shock  there  is  no  loss  of  corpuscles,  the  volume  of  cir- 
culating blood  is  reduced,  and  there  is  deficient  oxidation  of 
the  tissues.  It  is  reasonable  to  believe  that  the  intravenous 
injection  of  fluids  which  can  raise  and  maintain  the  blood- 
pressure,  such  as  gum  or  gelatine  solutions,  would  be  almost  as 
efificient  as  blood  for  the  purpose.  While  the  results  of  raising 
the  blood-pressure  mechanically  must  always  be  uncertain  in 
cases  of  shock,  in  my  experience  transfusion  of  blood  will 
occasionally  improve  the  patient's  condition  when  gum 
solution,  in  addition  to  the  other  routine  treatment  for  shock, 
has  failed  to  do  so.  There  is  no  doubt,  also,  that  when  shock  is 
combined  with  loss  of  a  considerable  amount  of  blood,  trans- 
fusion is  the  most  certain  means  of  raising  the  blood-pressure 
and  improving  the  patient's  condition.  It  is  always  better  to 
minimise  shock  by  transfusion  immediately  before  or  during 
operation,  in  patients  suffering  from  the  effects  of  loss  of  blood, 
than  to  wait  till  shock  is  profound  after  the  operation  is 
completed.  Frequently,  however,  the  degree  of  shock  in  such 
cases  following  operation  is  greater  than  was  anticipated,  and 
transfusion  can  still  be  usefully  employed  provided  there  is  no 
delay  in  carrying  it  out. 

The  following  case  may  be  quoted,  to  illustrate  the  value  of 
transfusion  in  the  treatment  of  collapse  due  to  haemorrhage  and 
post-operative  shock  : — 

The  patient  was  suffering  from  recurrence  of  secondary  haemorrhage 
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from  the  axillary  artery  following  a  gun-shot  wound.  His  vitality  had 
previously  been  reduced  by  sepsis  and  loss  of  blood.  Recent  profuse 
hemorrhage,  combined  with  the  effects  of  the  angesthetic  and  of  the 
operative  procedure  required  to  arrest  the  bleeding,  had  reduced  him  to 
a  profound  degree  of  shock.  After  the  operation  the  patient  remained 
unconscious;  the  pulse  rate  was  140  and  the  systolic  blood-pressure 
65  mm. ;  the  skin  was  cold  and  the  respirations  were  sighing.  As 
subcutaneous  and  rectal  salines  had  failed  to  improve  his  condition, 
700  CO.  of  blood  were  given  by  the  syringe  method.  The  patient 
rallied  during  transfusion.  His  pulse,  respirations,  and  colour  were 
markedly  improved,  and  towards  the  close  of  the  transfusion  he  became 
quite  normal  m.entally.  He  was  able  to  take  a  hearty  meal  the  same 
evening,  and  thereafter  rapidly  improved,  till,  unfortunately,  a  fresh 
htcmorrhage  occurred  seven  days  later,  and  he  died  within  an  hour 
from  loss  of  blood  before  steps  could  be  taken  to  transfuse  him 
again. 

I  have  found  transfusion  of  value  as  a  preventive  of  shock 
prior  to  operation  for  the  following  conditions  : — (i)  Haemorrhage 
from  gastric  or  duodenal  ulcer  ;  (2)  ruptured  ectopic  gestation  ; 
(3)  amputation  of  the  limbs  for  secondary  haemorrhage  and 
sepsis ;  and  (4)  iii  cases  of  compound  fracture  or  severe  injury 
to  soft  parts. 

{b)  Transfusion  for  the  Control  of  Haemorrhage. — Sufficient 
cases  are  recorded  to  show  that  transfusion  of  blood  is  a  most 
valuable  means  of  encouraging  clot  formation  and  of  arresting 
bleeding  in  haemophilia,  and  that  the  arrest  of  haemorrhage 
is  due  to  a  reduction  of  the  coagulation  time  of  the  haemophilic's 
blood.  Occasionally  transfusion  will  fail  to  arrest  haemorrhage, 
or,  if  successful,  the  haemorrhage  recurs ;  in  such  cases  a  second 
tran.sfusion  may  succeed.  The  effects  of  transfusion  in  altering 
the  coagulation  time  of  the  blood  can  only  be  temporary,  but 
it  is  well  kno^^•n  that  if  a  haemophilic  can  be  tided  over  a  period 
of  bleeding,  he  may  remain  immune  against  recurrence  of 
haemorrhage  for  a  considerable  time. 

The  following  case  illustrates  the  immediate  effect  of  trans- 
fusion in  arresting  bleeding  due  to  haemophilia  : — 

W.  P.,  aged  12.  Patient  was  admitted  on  17.10.20  on  account  of 
continued  bleeding  from  the  socket  of  a  tooth  which  had  become 
loose,  and  which  he  had  himself  extracted  three  days  previously.  His 
parents  stated  that  the  boy  was  a  "bleeder,"  and  this  was  confirniod 
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by  the  family  history,  but  that  he  had  never  bled  so  long  or  so  freely 
as  on  this  occasion.  Blood  flowed  continuously  from  the  socket  in 
spite  of  plugging,  application  of  styptics  and  of  fresh  blood,  and  he 
became  seriously  exsanguinated.  He  had  swallowed  much  blood,  and 
was  weak  and  unable  to  take  nourishment.  His  mouth  was  constantly 
filled  with  a  mixture  of  blood  and  saliva,  and  when  he  was  brought 
into  the  operating  theatre  for  transfusion,  bleeding  was  still  active.  The 
boy's  father  acted  as  donor,  preliminary  tests  having  shown  that  he 
belonged  to  the  same  group  as  the  patient  (group  2).  400  c.c  of  whole 
blood  were  transfused  from  vein  to  vein  by  syringe  and  3-way  stopcock 
apparatus.  During  the  transfusion  it  was  noticed  that  the  bleeding 
was  stopped,  but  haemorrhage  recurred  twelve  hours  later.  The  effect 
of  the  transfusion  was  not  only  to  arrest  the  haemorrhage  but  to 
improve  also  the  boy's  condition.  Following  the  recurrence  of 
haemorrhage,  local  treatment  was  again  employed  without  effect,  and 
accordingly  two  days  later  500  c.c.  of  blood  were  transfused  from  the 
same  donor.  During  the  second  transfusion  the  oozing  from  the  gum 
was  again  arrested,  but  this  time  permanently.  No  further  haemorrhage 
occurred,  and  the  boy  made  an  excellent  recovery. 

The  effect  of  transfusion  in  the  above  case  confirms  the 
opinion  expressed  by  several  observers  regarding  the  value  of 
transfusion  of  blood  in  cases  of  haemophilia,  and  it  is  justifiable 
to  express  the  opinion  that  transfusion  of  blood  should  be 
employed  in  every  case  of  haemophilia  where  the  bleeding  is 
not  soon  arrested  by  simple  measures. 

The  effect  of  transfusion  in  arresting  bleeding  in  the  case  of 
hctmorrhagic  disease  of  the  new-born  is  as  striking  as  that 
which  follows  transfusion  in  haemophilia.  Little  notice  seems 
to  have  been  taken  in  this  country  of  the  advantages  of  trans- 
fusion for  this  condition.  While  the  subcutaneous  injection  of 
small  amounts  of  blood  or  of  blood  serum  will  prove  successful 
in  certain  cases,  the  results  achieved  b}-  this  treatment  cannot 
compare  with  those  following  transfusion.  From  recorded  cases 
it  is  apparent  that  transfusion  has  almost  a  specific  action  in 
arresting  haemorrhage  in  cases  of  malasna  neonatorum,  and, 
as  in  haemophilia,  Unger  has  found  that  transfusion  will  save 
life  in  cases  not  helped  by  subcutaneous  injections  of  serum  or 
of  blood.  The  intravenous  injection  of  50  to  100  c.c.  of  whole 
blood  is  so  simple  in  infants  that  there  is  no  object  in  delaying 
transfusion  in  critical  cases,  which  will  include  the  majority,  once 
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the  diagnosis  has  been  estabhshed.  It  is  important  not  only  to 
stop  bleeding  but  to  restore  immediately  the  vitality  of  the 
infant,  who,  in  the  matter  of  a  few  hours  after  birth,  is  often 
reduced  to  a  state  of  collapse.  The  following  case  illustrates 
the  effects  of  transfusion  for  melaena  neonatorum  : — 

The  infant,  aged  ten  hours,  was  admitted  to  the  Royal  Infirmary 
under  the  care  of  the  late  Mr  Scott  Carmichael  on  1 1.2. 14.  The  child 
was  passing  blood  per  rectum,  and  was  completely  blanched,  cold,  and 
collapsed.  Direct  transfusion  of  blood  was  performed,  as  the  case 
seemed  hopeless  and  likely  to  die  at  any  moment.  The  father's 
radial  artery  was  connected  to  the  femoral  vein  by  a  paraffined  silver 
canula.  The  effect  of  the  transfusion  was  immediate.  Within  a 
minute  the  child  became  rosy  and  began  to  struggle  and  cry  vigorously, 
in  striking  contrast  to  its  previous  limp  and  moribund  condition.  Its 
pulse  during  the  transfusion  was  identical  in  rate  with  the  father's. 
The  recovery  was  immediate  and  permanent,  and  there  was  no  further 
haemorrhage  from  the  bowel.  It  should  be  noted  that  a  similar  case 
would  be  treated  to-day  more  simply  by  transfusion  of  50  to  100  c.c.  of 
blood  introduced  by  syringes  into  a  superficial  vein  or  the  longitudinal 
sinus. 

While  the  indications  for  transfusion  are  clear  in  hiemophilia 
and  haemorrhagic  disease  of  the  new-born,  it  cannot  be  so 
definitely  recommended  in  patients  suffering  from  purpura 
haemorrhagica,  although  in  this  condition  also  haemorrhage  may 
be  arrested  immediately  by  transfusion.  As  the  coagulation 
time  of  the  blood  in  purpura  is  little  altered,  it  has  been  suggested 
that  the  haemostatic  effect  of  transfusion  may  be  due  to  the 
introduction  of  fresh-blood  platelets  which  are  known  to  be 
reduced,  especially  during  a  period  when  haemorrhages  have 
occurred. 

My  own  experience  of  this  condition  is  limited  to  three 
cases,  one  of  which  was  too  collapsed  to  receive  any  benefit, 
the  patient  dying  within  twenty-four  hours.  In  the  second 
case  temporary  improvement  followed  transfusion,  but  the 
patient  died  five  weeks  later.  In  the  third  case  transfusion 
was  effective  in  arresting  a  tendency  to  haemorrhage  and 
was  followed  by  recovery.  The  facts  of  the  case  are  as 
follows : — 

Boy,  aged  12,  admitted  to  Ward  31,  Royal  Infirmary,  on  14.6.20. 
Three  weeks  before  admission  bleeding   commenced  from  the  gums 
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and  nose,  and  this  continued  with  intermissions.  Later  hsemorrhagic 
areas  appeared  on  the  arms,  legs,  chest,  and  forehead,  and  a 
large  amount  of  blood  was  coughed  up  from  the  patient's  throat. 
When  admitted  to  hospital  he  was  losing  a  considerable  amount 
of  blood  from  his  mucous  membranes,  and  was  ansemic  and  collapsed. 
Transfusion  was  recommended  by  Prof.  Gulland,  and  accordingly 
500  c.c.  of  blood  were  given  by  the  syringe  method  on  15.6.20. 
All  bleeding  stopped  from  the  moment  of  transfusion,  and  as  the 
following  blood  counts  show,  the  patient  subsequently  made  an 
excellent  recovery. 


Date. 

R.B.C. 

W.B.C. 

Hb. 

C.I. 

14.6  20 

Transfusion. 

15.6.20 

1,950,000 

10,200 

30 

0-7 

20  6  20 

2,100,000 

10,000 

40 

09 

18.7.20 

3,740,000 

7,400 

58 

07 

27.7.20 

Discharge 

d  from  Hospital. 

It  must  be  clearly  stated  that,  although  transfusion  is 
occasionally  likely  to  be  successful  in  the  treatment  of  purpura, 
the  results  so  far  recorded  do  not  encourage  the  hope  that 
the  progress  of  this  disease  can  as  a  rule  be  modified  by 
transfusion.  It  seems  reasonable,  however,  to  suggest  that 
transfusion  should  be  considered  when  the  patient's  condition 
appears  likely  soon  to  be  critical,  as  even  a  temporary  improve- 
ment will  increase  the  prospect  of  a  spontaneous  recovery. 

It  is  well  known  that  patients  suffering  from  jaundice  have 
an  unusual  tendency  to  haemorrhage  during  and  after  operations, 
and  that  this  feature  is  due  to  a  prolongation  of  the  coagulation 
time  of  the  blood.  Transfusion  of  blood  is  indicated  preliminary 
to  operation  in  jaundiced  cases  when  the  coagulation  time  is 
delayed  to  any  marked  extent.  It  has  been  shown  that  trans- 
fusion of  blood  in  these  cases  will  diminish  the  degree  of 
shock  and  the  risk  of  excessive  bleeding  associated  with  the 
operation. 

(c)  Transfusion  for  Secondary  Anaemia. — Secondary  anaemia 
may  result  from  so  many  different  conditions  that  it  is  impossible 
to  classify  the  cases  in  one  group,  although  the  type  of  anaemia, 
as  characterised  by  the  diminution  of  red-blood  corpuscles 
and  a  low  colour  index,  is  common  to  all  forms.  The  anaemia 
ma}'  be  due  to  active  haemolysis  of  the  corpuscles  or  to  repeated 
haemorrhages  ;  in  other  cases  it  is  associated  with  the  toxaemia 
of  bacterial   infection  or  of  malignant  disease ;  or  it    may  be 
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due  simply  to  malnutrition.  The  conditions  which  lead  to 
secondary  anaemia  could  be  further  detailed,  but  it  is  sufficient 
to  point  out  the  important  bearing  which  the  etiology  has 
upon  the  prognosis  of  the  individual  case,  and  its  amenability 
to  treatment.  Transfusion  of  blood,  when  called  for,  will  not 
be  employed  as  an  emergency  measure,  and  in  most  cases 
it  will  be  considered  only  when  the  usual  treatment  has  failed, 
or  as  a  preliminary  to  operation. 

I  have  transfused  in  thirteen  cases  of  secondar}-  anaemia, 
sometimes  as  a  preliminary  to  operation  in  order  to  raise  the 
patient's  vitality  and  to  diminish  subsequent  shock,  but  more 
often  in  cases  of  chronic  anaemia  of  this  type  which  have 
resisted  the  usual  medical  treatment. 

The  following  case  indicates  the  not  infrequent  type  in 
which  the  anaemia  follows  child-birth,  and  is  due  either  to 
excessive  or  repeated  haemorrhage,  or  to  a  toxic  factor 
associated  with  infection. 

The  patient,  aged  27,  was  suffering  from  anaemia  of  a  secondary 
type,  similar  to  that  of  certain  of  the  cases  described  by  Osier.  The 
degree  of  anaemia  was  out  of  all  proportion  to  the  amount  of  blood 
lost  at  parturition,  and  was  probably  more  dependent  on  infection 
of  the  uterus  as  indicated  by  the  history  than  loss  of  blood.  Some 
active  toxin  must  have  been  present,  although  the  source  was  not 
apparent  when  the  patient  was  observed  in  hospital,  as,  in  a  period 
of  less  than  three  weeks  immediately  prior  to  transfusion,  during 
which  the  patient  was  under  medical  treatment,  the  red  corpuscles 
had  diminished  from  1,500,000  to  600,000  and  the  haemoglobin  from 
40  per  cent,  to  less  than  10  per  cent.,  without  any  fresh  hemorrhage 
to  account  for  the  alteration  of  the  blood.  At  the  time  of  the  trans- 
fusion the  patient's  condition  was  apparently  hopeless,  as  she  was 
semi-conscious,  and  for  some  time  had  been  unable  to  take 
nourishment. 

The  method  employed  was  a  direct  transfusion  from  the  donor's 
radial  artery  connected  to  the  patient's  medium  cephalic  vein  by  a 
double  metal  canula.  A  large  amount  of  blood  was  transfused.  The 
red  corpuscles  were  increased  from  600,000  to  1,720,000  immediately 
after  transfusion,  and  the  hemoglobin  was  raised  from  10  per  cent,  to 
30  per  cent. ;  the  blood  pressure  was  raised  from  90  to  100  mm.  ;  and 
the  pulse  rate  was  reduced  from  130  to  120.  The  change  in  the 
patient's  appearance  was  marked.  Instead  of  a  uniform  waxy  pallor, 
the  skin  had  a  comparatively  healthy  appearance.     The  lips  were  well 


46  TRANSFUSION    OF    BLOOD 

coloured,  the  conjunctivge  distinctly  tinged,  and  a  flush  was  present  on 
either  cheek;  the  lobes  of  the  ears  had  a  faint  pinkish  colour;  the 
patient's  face  also  appeared  to  be  slightly  fuller,  and  the  superficial 
veins  on  the  arm  became  visible.  The  change  in  the  mental  condition 
was  even  more  striking.  At  the  outset  she  was  quite  oblivious  of  her 
surroundings,  and  had  a  tendency  to  vomit,  but  this  rapidly  passed  ofll 
as  her  appearance  improved.  At  the  conclusion  she  was  bright, 
talkative,  and  carried  on  a  lively  conversation  with  those  present, 
including  the  donor.  She  was  able  to  lift  up  her  head  and  look  round, 
whilst  earlier  in  the  operation  she  was  too  faint  to  move.  For  several 
days  subsequent  to  transfusion  the  pulse  was  improved  both  in  rate 
and  quality,  averaging  from  loo  to  io8,  and  the  patient  looked  and 
felt  much  better.  Subsequently,  however,  the  patient  gradually 
reverted  to  her  former  condition,  and  died  three  weeks  after  trans- 
fusion. The  improvement  in  this  case  coincided  only  with  the 
duration  of  the  grafted  corpuscles,  and  there  was  no  evidence  of  the 
bone  marrow  having  been  stimulated  to  fresh  activity.  Although  the 
final  result  was  disappointing,  there  was  no  doubt  that  transfusion 
prolonged  the  patient's  life,  and  this  in  itself  was  sufficient  to  justify 
the  operation. 

I  have  had  four  other  cases  of  secondary  anaemia  following 
parturition,  all  of  which  were  refractory  to  previous  treatment, 
but  benefited  permanently  by  transfusion.  In  three  cases  no 
obvious  cause  for  the  continuance  of  the  anaemia  was  noted,  and 
transfusion  was  recommended,  as  in  each  case  the  symptoms 
were  persistent  in  spite  of  treatment,  although  none  of  the 
patients  was  reduced  to  a  critical  condition.  In  each  case 
steady  improvement  and  a  gradual  return  to  normal  health 
dated  from  the  transfusion,  the  effect  of  which  apparently  was 
not  only  to  improve  temporarily  the  patient's  condition  but  to 
modify  the  conditions  responsible  for  the  chronic  anaemia. 

In  one  case  the  effect  of  the  transfusion  was  possibly  to 
confer  a  passive  immunity  on  the  patient.  This  patient  had 
been  delivered  three  weeks  previously.  There  was  no  excessive 
hsemorrhage  at  the  time,  and  no  local  indication  of  sepsis, 
although  the  occurrence  of  irregular  temperature  one  week 
after  confinement  pointed  to  puerperal  infection.  After  the 
onset  of  fever  signs  of  anaemia  appeared,  and  there  was  rapid 
destruction  of  red  corpuscles,  so  that  at  the  end  of  two  weeks 
the    patient   was    profoundly  anaemic   and   her   condition   was 
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regarded  as  serious.  Her  strength  was  further  reduced  by 
a  swinging  temperature,  which  sometimes  reached  104°  or  105", 
associated  with  profuse  sweating  and  occasional  rigors.  On 
several  occasions  she  became  pulseless  and  unconscious.  On 
account  of  her  extreme  anaemia,  transfusion  of  blood  was 
suggested  as  a  palliative  measure,  and  the  patient's  husband 
acted  as  a  donor.  Only  200  c.c.  of  blood  were  transfused,  as 
the  patient  had  a  rigor  during  the  transfusion,  but  not,  as 
subsequently  shown,  due  to  incompatibility  of  the  blood.  On 
the  day  following  transfusion  the  patient  was  distinctly  better. 
The  pulse  was  reduced  from  160  to  120.  On  the  second  day 
following  transfusion  the  temperature  became  normal,  and 
oedema  about  the  ankles  was  noticed  to  be  much  less.  On  the 
third  day  she  was  able  to  sit  up  and  take  food,  and  ten  days 
after  the  transfusion  was  able  to  be  up.  The  extraordinar}- 
improvement  following  transfusion  in  this  case  can  only  be 
explained  by  some  immunising  action  of  the  donor's  blood.  It 
is  interesting  to  note  that  the  donor  previously  had  been  treated 
for  a  severe  posterior  urethritis,  from  which  he  had  recovered. 
It  seemed  probable  that  the  cause  of  the  symptoms  in  the 
patient  was  an  infection  of  the  same  type  which  had  become 
generalised,  and  that  the  remarkable  improvement  observed 
was  due  to  the  introduction  into  her  circulation  of  a  highly 
immune  serum. 

Apart  from  cases  of  secondary  anaemia  due  to  haemorrhage 
or  to  the  post-partum  state,  I  have  found  transfusion  of  value  in 
the  atrophic  type  of  infants  suffering  from  malnutrition.  The 
difficulty  in  feeding  may  be  present  from  birth,  particularh'  in 
premature  infants  or  those  born  with  low  vitality.  Some  of  the 
congenital  cases  are  specific,  and  the  wasting  may  be  the  only 
symptom  of  the  disease.  When  the  condition  is  acquired  it  is 
frequently  due  to  improper  feeding,  and  these  cases  are  more 
amenable  to  treatment.  Gastroenteritis  is  often  present,  and  it 
may  be  difficult  to  say  whether  the  irritability  of  the  alimentary 
tract  is  a  cause  or  effect  of  the  condition.  Continued  vomiting 
and  diarrhoea  make  the  giving  of  adequate  amounts  of  fluid 
impossible,  and  it  may  be  necessary  to  supplement  a  restricted 
diet  by  subcutaneous  injections  of  saline,  dextrose,  and  olive  oil. 
Although  life  can  be  maintained  for  short  periods  by  this 
means,  the  child's  weight  \vi\\   remain    stationar}-  or  diminish, 
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and  the  condition  is  likely  to  be  fatal  unless  normal  feeding 
can  soon  be  resumed.  The  indications  for  transfusion  in  the 
marasmic  type  of  infant  are  not  very  obvious,  but  my  experience, 
although  limited  to  four  cases,  shows  that  it  should  be  con- 
sidered when  the  condition  of  the  child  is  stationary  and  the 
prognosis  is  doubtful,  and  also  as  an  immediate  means  of 
treatment  in  cases  of  collapse  due  to  vomiting  and  diarrhoea. 

The  ages  and  weights  of  the  four  cases  treated  are  as 
follows  : — 

Age.  Weight, 

(i)         6  months  9  lbs.  4  ozs. 

(2)  7  weeks  4   „     2   „ 

(3)  8      „  6   „     4  „ 

(4)  9      „  4   ,,     8  „ 

The  object  of  transfusion  in  Case  I.  was  to  increase  the 
vitality  of  the  infant,  as,  prior  to  transfusion,  the  weight  had 
remained  stationary  for  a  period  of  six  weeks.  Little 
nourishment  was  absorbed  on  account  of  vomiting  and 
diarrhoea.  Subcutaneous  alimentation  was  necessary  to  main- 
tain life,  and  the  infant  was  anaemic  as  well  as  wasted.  40  c.c. 
of  blood  were  injected  into  the  longitudinal  sinus,  and  there  was 
an  immediate  improvement  in  the  general  appearance.  She 
took  her  feeds  much  better,  and  within  the  following  period  of 
two  weeks  the  weight  had  increased  to  10  lbs.  The  second 
transfusion  was  performed  two  weeks  after  the  first.  In  spite  of 
an  occasional  tendency  to  vomiting,  there  was  a  steady  increase 
in  weight,  and  the  child  was  discharged  from  hospital  five  weeks 
after  the  last  transfusion  when  it  weighed  1 1  lbs.  8  ozs.  There 
is  no  doubt  that  transfusion  improved  the  immediate  condition 
of  the  case  and  initiated  a  spontaneous  recovery.  The  gain  in 
weight  which  followed  transfusion  was  practically  continuous, 
and  was  due  chieily  to  the  increased  amount  of  food  which  the 
child  was  able  to  absorb. 

Case  IV. — -The  infant  in  this  case  was  estimated  to  be  four  weeks 
premature  at  birth.  During  the  first  two  weeks  she  lost  weight,  falling 
from  4  lbs.  8  ozs.  at  birth  to  4  lbs.  On  her  admission  to  hospital  she 
was  found  to  be  suffering  from  persistent  diarrhoea.  The  diarrhoea 
continued,  and  there  were  several  severe  exacerbations.  On  these 
occasions  saline  infusions  were  given  subcutaneously,  and  the  diet 
had  to  be  reduced  to  albumen  water  and  whey.     Several  different  diets 
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were  tried  without  improvement.  By  the  end  of  the  fourth  week  only 
2  ozs.  had  been  gained,  but  during  the  next  three  weeks,  in  spite  of 
continued  diarrhoea,  i  lb.  was  gained.  At  this  time  a  severe  attack 
of  diarrhoea  occurred,  and  in  twenty-four  hours  the  child  was  acutely 
collapsed.  Saline  infusion  was  tried  as  previously,  but  in  this  instance 
proved  insufficient  to  maintain  the  body  fluid.  The  skin  was  pallid, 
dry,  and  wrinkled ;  the  fontanelle  depressed ;  the  pulse  imperceptible, 
and  respirations  were  shallow.  Death  appeared  imminent,  and  trans- 
fusion of  blood  was  decided  upon.  60  c.c.  of  blood  were  transfused 
into  the  longitudinal  sinus  by  means  of  a  syringe  and  2-way  stopcock 
apparatus.  The  immediate  improvement  was  marked,  the  mucous 
membranes  became  red,  the  fontanelle  level,  and  the  wrinkles  filled 
out.  During  the  next  week  albumen  water  and  whey  diet  were  given 
and  the  baby  held  her  own,  taking  her  feeds  much  better  than  pre- 
viously. Normal  diet  was  then  resumed,  and  a  rapid  and  continued 
gain  in  weight  ensued.  The  child  was  seen  three  months  later,  a 
healthy  though  delicate  infant,  gaining  weight  normally. 

The  effect  of  the  blood  transfusion  was  in  marked  contrast  with  the 
saline  infusion,  through  the  maintenance  of  the  fluids  in  the  circulation. 
After  absorption  the  saline  solution  was  rapidly  eliminated  by  the 
diarrhoea,  bui  the  blood-pressure  was  maintained  at  an  increased 
level  after  the  transfusion   of  blood. 

In  the  remaining  two  cases  transfusion  was  resorted  to  as 
a  final  attempt  to  postpone  what  appeared  to  be  imminent 
death.  It  can  safely  be  said  that  no  harm  resulted  from  the 
transfusions,  and  in  one  case,  where  the  transfusion  was  repeated, 
that  the  infant's  life  was  prolonged  and  it  was  given  a  chance  of 
recovery.  In  both  cases  transfusion  brought  about  an  immediate 
improvement  in  the  child's  appearance  and  condition,  but  in  one 
case  this  was  only  transitory,  and,  vomiting  and  diarrhoea  per- 
sisting, death  occurred  within  twenty-four  hours.  In  the 
remaining  case  the  benefit  which  followed  transfusion  was 
more  definite.  In  a  period  of  eight  days  the  weight  increased 
from  4  lbs.  2  ozs.  to  4  lbs.  6  ozs.,  owing  to  the  fact  that  a  greater 
amount  of  nourishment  was  taken,  but  thereafter  vomiting 
returned,  and  the  condition  of  the  patient  again  became 
critical.  In  spite  of  a  temporary  improvement  following  a 
second  transfusion,  intolerance  of  food  persisted,  and  the  child 
died  a  fortnight  later. 

My  experience   of  transfusion   in   cases   of  malnutrition    in 
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infants  associated  with  secondary  anaemia  is  too  limited  to 
permit  of  definite  conclusions  being  drawn,  but  the  results 
obtained  in  the  cases  recorded  were  sufficiently  favourable  to 
indicate  that  this  method  of  treatment  should  be  employed 
more  often  in  the  future.  The  chances  of  recovery  and  of  a 
fatal  issue  are  often  so  finely  balanced  that  in  a  small  proportion 
of  critical  cases  transfusion  of  blood  may  turn  the  scale  in  the 
direction  of  recovery.  When  under  the  usual  treatment  the 
gastro-intestinal  disturbance  subsides  and  weight  is  gained,  the 
signs  of  anaemia  soon  disappear.  It  is  therefore  reasonable  to 
believe  that  the  converse  may  sometimes  follow,  and  that,  if  the 
anaemia  is  corrected,  the  patient's  powers  to  assimilate  nourish- 
ment and  the  general  condition  will  also  improve.  Transfusion 
of  blood  should  be  considered  when  the  symptoms  due  to 
malnutrition  persist  in  spite  of  medical  and  dietetic  treatment, 
or  when  subcutaneous  or  intravenous  alimentation  are  necessary 
to  maintain  life. 

The  transfused  blood  cannot  be  expected  to  act  as  an 
efficient  substitute  for  food ;  more  nourishment  can  be  given 
by  artificial  feeding.  The  transfusion  therefore  is  not  to  be 
considered  as  an  alternative  to  other  methods  of  treatment, 
but  as  an  additional  means  which,  by  improving  the  quality 
of  the  blood,  can  possibly  act  as  a  stimulus  to  the  organs 
of  digestion,  the  physiological  functions  of  which  are  in 
abeyance. 

{d)  Transfusion  in  Pernicious  Anaemia. — In  referring  to 
transfusion  in  cases  of  pernicious  anaemia,  I  wish  to  emphasise 
the  benefit  which  may  follow  the  treatment  and  also  its 
limitations,  in  the  cases  which  I  have  been  privileged  to 
treat  the  question  of  transfusion  has  arisen  either  because 
the  patient  was  going  downhill  in  spite  of  treatment,  or  was 
actually  in  a  critical  condition.  The  prognosis  in  all  cases 
was  bad,  and  I  have  had  little  opportunity  of  treating  patients 
who  were  not  seriously  ill.  It  may  be  stated  at  once  that 
in  transfusing  a  patient  suffering  from  pernicious  anaemia  we 
are  only  treating  symptoms  and  not  attacking  directly  the 
cause  of  the  condition.  Patients  who  have  lapsed  into  the 
last  stages  of  exhaustion,  and  even  become  unconscious,  are 
occasionally  revived  in  a  remarkable  manner  by  transfusion. 
One  case  which  was  in  this  condition  was  regarded  as  hopeless, 
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and  transfusion  was  recommended  only  as  a  last  resort.  In 
spite  of  the  gloomy  prognosis  the  patient  recovered  conscious- 
ness while  on  the  table  during  the  transfusion,  and  subsequently 
made  a  continuous  and  most  satisfactory  recovery.  Prior  to 
transfusion  the  patient  had  been  under  medical  treatment  for 
several  weeks,  and  there  was  no  doubt  that  the  transfusion 
was  effective,  not  only  in  resuscitating  her  from  a  condition 
of  collapse,  but  also  in  stimulating  bone  marrow  to  fresh 
activity,  and  therefore  was  responsible  for  the  remission  of 
the  symptoms  which  followed.  In  this  particular  case  a  large 
amount  of  blood  was  transfused  as  the  direct  method  was 
employed.  The  immediate  effect  of  the  transfusion  and  the 
patient's  subsequent  progress  is  shown  by  the  following  table 
of  blood  counts  : — 


Blood  Counts  Before  afid  After  Transfusiofi. 


Date. 

R.B.C. 

Hb.  per  cent. 

C.I. 

1. 12.14 

770,000 

19 

I-20 

8.I2.14 

(before  transfusio 

n)       .        710,000 

21 

I -30 

8.12.14 

(after             „ 

.     1,850,000 

45 

I -20 

9.I2.14 

.     2,520,000 

45 

0-90 

II. 12.14 

.     2,800,000 

48 

0.80 

13.I2.I4 

.     2,640,000 

45 

o-So 

18.12. 14 

,     2,590,000 

40 

077 

23.12.14 

.     2,400,000 

4^ 

o-So 

30.12.14 

•     3,75o>ooo 

55 

0-70 

4.1. 15 

.     3,700,000 

56 

0-70 

S.I-I5 

.     3,900,000 

60 

070 

8.1. 15 

.     3,900,000 

65 

o-8o 

20. 1. 1 5 

.     4,210,000 

65 

0-70 

Such  a  dramatic  result  as  is  recorded  in  the  case  quoted 
above  is  seldom  achieved.  As  a  rule  by  the  time  the  final 
stage  of  collapse  is  reached  the  bone  marrow  has  become 
exhausted,  and,  although  it  is  not  uncommon  for  the  patient 
temporarily  to  revive,  the  patient's  condition  is  not  essentially 
altered  and  death  is  seldom  postponed  for  more  than  a  few 
days.  It  is  obviously  much  better  to  consider  the  question 
of  transfusion  early  in  the  case  than  to  wait  till  the  patient 
is  in  extremis. 

My  experience  is  limited  to  38  cases  of  pernicious  anaemia, 
in   which    transfusion    was    performed   on    fort\--six   occasions. 
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Almost  all  methods  of  transfusion  have  been  tried  ;  on  nineteen 
occasions  citrated  blood  was  used,  and  on  twenty- seven  trans- 
fusion was  performed  by  one  or  other  of  the  methods  for 
cfivine  whole  or  unmodified  blood.  I  am  convinced  that  the 
result  is  influenced  to  a  certain  extent  by  the  method  selected, 
and  that  one  of  the  methods  of  giving  whole  blood  unmodified 
by  anticoagulant  should  be  selected. 

The  syringe  method  has  proved  in  my  hands  the  simplest 
and  most  reliable  method  for  these  cases.  The  amount  of 
blood  employed  has  varied  ;  in  the  earlier  cases  of  the  series 
treated  by  direct  transfusion  from  the  radial  artery  to  vein 
much  larger  amounts  were  given,  as  shown  by  the  change 
in  the  patient's  appearance  and  by  the  increased  blood  counts, 
than  one  is  now  accustomed  to  give  with  the  syringe  method 
which  permits  of  accurate  measurement  of  the  amount  of  blood 
transfused.  The  benefit  conveyed  by  transfusion  in  cases  of 
pernicious  anaemia  is  not  in  proportion  to  the  amount  of  blood 
used,  and  it  is  seldom,  necessary  or  advisable  to  give  more 
than  500  c.c.  of  blood,  an  amount  which  causes  little  inconvenience 
to  the  donor,  especially  if,  as  is  usually  the  case,  it  has  been 
withdrawn  through  a  needle-canula  without  incision.  If  the 
donor  has  been  selected,  after  careful  tests,  to  exclude  incom- 
patibility and  the  amount  of  blood  is  limited  to  500  c.c,  there 
is  little  fear  of  the  patient  suffering  in  any  way  from  the 
transfusion,  although  it  must  be  admitted  that  reactions  in 
the  form  of  temperature  are  commoner  in  cases  of  pernicious 
anaemia  than  in  cases  of  simple  haemorrhage.  This  applies 
particularly  to  transfusion  with  citrated  blood. 

Of  the  38  cases  treated  by  transfusion  benefit  was  conferred 
on  21  cases.  The  type  of  case  transfused  in  my  series  can 
best  be  illustrated  by  stating  the  ultimate  fate  of  the  17  cases 
which  were  not  improved.  Two  of  the  17  cases  are  still  alive, 
one  seven  weeks  and  one  seven  months  after  transfusion;  12 
died  within  eight  weeks  and  of  these  5  died  within  one  week 
after  transfusion;  the  3  remaining  cases  died  at  periods  of 
three,  four,  and  five  months  after  the  date  of  transfusion. 

In  21  of  the  38  cases  definite  improvement  was  observed 
after  transfusion,  not  only  in  the  patient's  appearance  but  in  his 
o-eneral  condition,  as  shown  by  the  progressive  increase  in  the 
blood  counts  and  by  relief  of  symptoms.     The  immediate  effects 
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of  transfusion  are  often  striking.  Signs  of  improvement  arc 
noted  in  the  colour,  mental  alertness,  pulse,  blood-pressure,  and 
in  the  appetite.  The  patient  frequently  feels  better  and 
stronger.  Symptoms  of  nausea  and  vomiting  are  occasionally 
almost  at  once  relieved  and  the  patient  is  better  able  to  take 
nourishment.  Arsenic  occasionally  is  better  tolerated,  and 
frequently  it  is  more  effective  after  transfusion.  Benefit  cannot 
be  claimed  for  transfusion  unless  there  is,  in  addition  to  the 
immediate  improvement  following  the  operation,  evidence  of 
fresh  activity  on  the  part  of  the  bone  marrow,  and  of  diminished 
haemolysis  of  corpuscles.  The  prognosis  in  any  given  case  is 
always  uncertain,  and  it  is  impossible  to  foretell  whether  benefit 
will  follow  transfusion  or  not.  Cases  of  an  acute  type  and  cases 
with  a  marked  pyrexia  or  a  history  of  haemorrhages  are  least 
likely  to  benefit.  As  the  course  of  the  disease  can  only  be 
modified  at  best  by  any  method  of  treatment,  so  after  a 
successful  transfusion  it  is  only  a  matter  of  time  till  a  fresh 
relapse  occurs. 

The  following  figures  show  that  even  in  cases  benefited  by 
transfusion,  the  expectation  of  life  for  more  than  a  few  months 
is  comparatively  small : — 


Eight  patients  are  alive  : — 

2  transfused  3  months  ago 

3  »  6  „ 

X  »         16 

I  „        17 

I  „  5  years  ago 


Thirteen  patients  died 
2  within  7  weeks 
6       „       9  months 
2       ,,     10       „ 
I       „     12 
•       „     13 
I       ,.     16 


As  the  etiology  of  pernicious  anaemia  is  still  obscure,  it  is 
difficult  to  offer  an  explanation  of  the  beneficial  effect  of 
transfusion  which  is  observed  in  approximately  50  per  cent,  of 
the  cases  in  which  I  have  performed  the  operation.  Fresh 
activity  on  the  part  of  the  bone  marrow  may  possibl)'  be  due  to 
diminution  of  toxin  or  to  direct  stimulation  of  the  marrow,  but 
is  more  probably  the  result  of  improvement  in  general  nutrition 
following  upon  transfusion  and  the  more  effective  exhibition  of 
arsenic.  So  far  as  I  have  seen  there  is  little  evidence  that  a 
single  transfusion  of  blood  will  continue  to  stimulate  the  bone 
marrow  and  to  diminish  the  anaimia  unless  arsenic  is  continued. 
Transfusion  is   not  to  be  regarded  as  an  alternative  to  other 
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forms    of    treatment,  but   as    a  therapeutic   agent    in    reserve, 
available  when  the  usual  measures  have  failed. 

It  is  justifiable  to  conclude  that  the  advisability  of  transfusion 
should  be  considered,  but  the  results  are  not  sufficiently  con- 
sistent or  permanent  to  justify  it  being  urged,  in  all  cases  of 
pernicious  anaemia  which  are  progressive  or  critically  ill  in 
spite  of  the  ordinary  medical  treatment. 


Special  Clinical  Meeting. — November  17,  1920 

Emeritus-Professor  F.  M.  Caird,  C.iM.G.,  President,  in  the  Chair 

I.  Exhibition  of  Patients 

1.  Dr  Douglas  Guthrie  showed — 

Two  patients,  showing  result  of  OPERATIVE  TREATMENT 
OF  NASAL   DEFORMITIES. 

{a)  Miss  S.  Accident  in  America,  July  1919,  when  part 
of  nose  was  bitten  off  by  a  horse.  Immediate  repair  by  flap 
from  arm  (Italian  rhinoplasty).  Seen  by  exhibitor  a  year 
later,  when  right  ala  was  large  and  pendulous  and  nostril 
small  and  contracted.  Plastic  operation,  July  1920.  Ala 
reduced  and  nostril  reconstructed. 

{b)  Mr  M.  Nose  fractured  in  aeroplane  crash,  March  1919. 
Considerable  deformity — depressed  bridge.  Operation,  April 
1920.  Piece  of  costal  cartilage  resected,  and  inserted  under 
skin  of  nose  to  form  new  bridge. 

2.  Dr  Gertrude  Herz/eld  showed  — 

J.  C,  now  six  months.  Admitted  to  R.H.S.C.  on  24th  June 
1920  at  age  of  tw^elve  days  with  a  STRANGULATED  LEFT 
INGUINAL  HERNIA  of  thirty  hours'  duration  At  operation 
small  portion  of  ileum  gangrenous.  Resection  of  3  inches, 
with  end-to-end  anastomosis  :    radical  cure  of  hernia. 

Right  inguinal  herniotomy,  15th  August  1920— followed 
later  by  circumcision. 

3.  Dr  Norniaji  Walker  showed — 

A  case  of  XANTHOMA  DIABETICORUM  and  casts  of  two  other 
cases. 
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4.  Mr  Scot  Skirving  showed — 

A  case  of  INTRACTABLE  TRAUMATIC  NEURITIS  of  type 
approaching  to  causalgia,  in  which  division  of  posterior  nerve 
roots  became  necessary. 

5.  Mr  J.  M.  Graham  showed — 
A  case  of  haemophilia. 


6.  Dr  Robert  A.  Fleming  showed — 

ia)  T.  H.,  ait.  51.  Admitted  to  Ward  23,  30th  September 
1920,  with  PARESIS  OF  RIGHT  SIDE  OF  FACE,  difficulty  in 
articulation,  paresis  of  right  arm,  and  to  less  extent  right  leg. 
Duration  of  illness  five  weeks.  There  was  early  optic  neuritis, 
but  no  cerebral  vomiting.  Headache  was  severe,  and  marked 
vertigo  (on  admission).  Paresis  became  rapidly  worse,  especially 
of  face  and  arm,  and  Mr  Scot  Skirving  operated  on  21st  October. 
A  tumour  was  found  in  the  Fissure  of  Rolando,  about  the  size  of 
small  hen's  &g^.  It  was  shelled  out  with  comparative  ease,  but 
was  not  absolutely  free  from  brain  tissue.  Pathological  report 
was  a  glio-sarcoma.  Wound  healed.  Arm  and  leg,  after  being 
completely  paralysed,  are  slowly  recovering.  Speech  still  very 
defective. 

{b)  W.  S.,  ffit.  II.  Admitted  to  Ward  23,  October  1920. 
Two  years  ago  was  in  my  wards  with  MITRAL  STENOSIS.  Has 
now  developed  marked  TRICUSPID  STENOSIS,  with  a  presystolic 
thrill  in  epigastric  region. 

7.  Air  Lewis  Beesly  showed — 

{a)  Female ;  MULTIPLE  GASTRIC  ULCERATION.  Partial 
gastrectomy. 

{b)  Male ;  abdominal  case,  with  history  indicative  of  GALL- 
STONE  IN   THE   COMMON    BILE   DUCT. 

8.  Mr  R.  Charles  Alexattdcr  showed — 

{a)  Man,  aet.  37,  with  unreduced  forward  dislocation  of 
LEFT  SEMILUNAR  (lunate)  BONE.  Impairment  of  function  is 
comparatively  slight. 

{b)  Boy,  aet.  13,  showing  the  result  of  OSTEOTOMY  for 
malunion  of  separated  lower  radial  epiphysis. 
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9.  Mr  Hemy  Wade  showed — 

{a)  Case  illustrating  the  operative  treatment  of  CARCINOMA 
OF  THE  CESOPIIAGUS  involving  the  larynx,  cervical  lymphatic 
gland,  and  left  lobe  of  the  thyroid  gland. 

{b)  Case  illustrating  the  functional  result  following  a  MID- 
TARSAL   AMPUTATION    OF   THE    FOOT. 

10.  Sir  David  Wallace  showed — 

Two  patients.     Hypernephroma.    Nephrectomy. 

{a)  R.  P.,  male,  aet.  51.  In  January  1920  hciematuria.  No 
other  symptom  for  eight  months.  Bleeding  intermittent — 
profuse  on  some  occasions.  No  palpable  tumour.  On 
cystoscopy  blood  observed  coming  from  right  kidney.  Left 
kidney  functioned  satisfactorily.  Diagnosis,  hypernephroma. 
Nephrectomy.      Recovery. 

{U)  A.  D.,  female,  aet.  59.  In  April  1920  bleeding  for  first 
time,  and  patient  felt  pain  in  left  side,  and  observed  that  there 
was  a  lump.  She  has  got  much  thinner.  Bleeding  intermittent. 
Cystoscopic  examination  showed  bladder  healthy.  Right 
kidney  functioned  satisfactorily.  Diagnosis,  hypernephroma. 
Nephretomy.     Recovery. 

1 1 .  Dr  Edwin  Bramwell  showed — 

id)  Typical  PARKINSON'S  DISEASE  WITHOUT  TREMOR,  in  a 
female,  aet.  53. 

{b)  Typical  Parkinson's  disease  with  pronounced 
TREMOR,  controlled  by  hyoscine,  in  a  male,  aet.  47. 

ic)  Probable  PARKINSON'S  DISEASE  WITHOUT  TREMOR,  in 
a  male,  aet.  20. 

{d)  Case  of  ENCEPHALITIS  LETHARGICA  closely  simulating 
Parkinson's  disease. 

1 2.  Mr  Eraser  showed — 

Three  cases  illustrating  the  communicating  and  obstructive 
types  of  INTERNAL  HYDROCEPHALUS.  The  method  used  in 
differentiating  the  types.  The  cases  shown  illustrate  the 
various  types  of  operative  interference,  with  the  results 
obtained. 

13.  Dr  Harry  Rainy  showed — 
{a)   Case  of  POLYCYTHEMIA. 

\U)  Case  of  possible  BANTl'S  DISEASE. 


PHYSICAL  THERAPEUTICS  FROM  SURGICAL  STANDPOINT     57 

Meeting  II. — December  i,  1920 

Emeritus-Professor  F.  M.   Cairo,  C.ALG.,  President^  in  the  Chair 

I.  Election  of  Member 

Frederick  George  Gibbs,  M.R.C.P.E.,  L.D.S.Ed.,  24  Minto 
Street,  Edinburgh!,  was  elected  an  Ordinary  Member  of  the 
Society. 

II.  Original  Communications 

PHYSICAL   THERAPEUTICS    FROM    THE 
SURGICAL    STANDPOINT. 

By  J.  STUART  ROSS,  M.B.,  F.R.C.S.E.,  Medical  Superintendent, 
Tynecastle  Orthopaedic  Centre. 

I  PROPOSE  to  limit  my  remarks  for  the  most  part  to  those 
physical  methods  which  have  been  found  of  value  in  the 
conditions  seen  at  out-patient  Special  Surgical  Clinics  now 
dealing  with  disabled  ex-service  men.  One  is  only  too  glad 
to  think  that  this  work  must  of  necessity  diminish  in  volume  as 
time  goes  on,  though  I  do  not  think  it  will  do  so  anything  like 
as  quickly  as  some  seem  to  think.  But  among  civilian  patients 
conditions  similar  in  type  though  rarely  so  severe  in  degree 
do  exist  pretty  widely,  and  it  would  be  a  pity  if  the  lessons 
learned  from  war  work  were  not  applied  as  fully  as  they  might 
be  to  days  of  peace.  Both  the  experience  and  the  highly 
trained  staffs  are  there,  and  should  not  be  wasted. 

From  the  point  of  view  of  remedial  as  apart  from  operative 
treatment,  we  have  to  do  in  essence  with  four  conditions  : — 

{a)  Fibrositis  and  resulting  deformities.  The  fibrositis  may 
affect  muscles  or  ligaments,  or  take  the  form  of  a  contracted 
skin  scar :  it  may  result  from  suppuration  in  a  wound,  from 
splint  pressure,  from  deprivation  of  blood  supply  or  from  injury 
to  nerves  ;  or  it  may  be  a  result  of"  rheumatism."  But  whatever 
the  cause,  the  essential  condition  is  scarring  of  varying  depth 
and  of  varying  density. 

[b)  Loss  of  power  in  one  or  more  muscles,  due  either  to 
scars  in  the  muscles  themselves,  to  binding  down  of  their  tendons. 
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to  true  paralysis  from  lack  of  innervation,  or  finally,  to  functional 
paresis  from  faulty  cerebration. 

{c)  Nerve  injuries.  These  have  been  defined  and  classified 
during  the  war  years  so  fully,  that  I  need  not  now  detain  you 
by  any  attempt  to  group  them. 

(d)  Persistent  sinuses  or  other  unhealed  wounds. 

When  seeing  a  new  case,  one's  first  thought  naturally  is, 
"  does  the  case  call  for  any  further  operative  treatment  either 
now  or  in  the  future  ?  "  That  question  out  of  the  way,  the  next 
step  is  to  lay  out  a  clear  policy ;  to  define  as  far  as  possible 
what  changes  can  be  hoped  for  as  a  result  of  remedial  treatment, 
and  to  discuss  with  the  man  how  he  stands,  or  will  stand,  at  the 
end  of  his  treatment  as  regards  employability.  The  man  alone 
knows  what  he  wants  his  limb  to  do,  and  it  is  our  duty  to  tell 
him  whether  there  is  any  prospect  of  its  being  able  to  do  it. 
If  not,  the  sooner  he  lays  his  plans  for  some  other  walk  in  life 
the  better. 

The  next  and  most  vital  point  is  to  convey,  preferably  by 
word  of  mouth,  all  possible  information  to  the  masseuse  who  will 
treat  the  case.  Unless  this  is  done,  nothing  but  dull,  un- 
intelligent work  can  be  expected  from  her ;  patients  make  no 
progress,  and  your  staff  does  not  advance  in  education.  To  save 
time,  I  shall  use  the  term  "  masseuse "  whatever  the  form  of 
treatment  in  question,  and  whatever  the  possible  sex  of  the 
member  of  staff.  Most  of  the  Tynecastle  staff  are  women, 
though  we  have  had  two  men,  both  of  them  very  good.  There 
certainly  ought  to  be  a  proportion  of  men  on  a  large  staff. 

Massage. — Among  the  remedial  measures  at  our  disposal, 
one  gives  first  place  to  massage.  From  the  surgical  point  of 
view,  its  effects  may  thus  briefly  be  summarised. 

{a)  It  removes  the  products  of  inflammation  (other  than  pus) 
even  from  such  deep  parts  as  joints,  {b)  It  greatly  improves 
the  circulation  of  a  limb  for  the  time  being,  and  after  prolonged 
treatment  does  so  permanently.  As  a  collateral  effect,  it 
expedites  the  healing  of  sinuses  and  callous  or  varicose  ulcers. 
{c)  It  relieves  pain  of  a  neuritic  or  rheumatic  type,  and  relaxes 
muscular  spasm,  {d)  In  favourable  cases  and  after  varying 
periods  of  treatment,  it  has  an  amazing  effect  in  "  mobilising  " 
scars  and  liberating  them  from  adhesion  to  deeper  structures. 
The  scarring  of  the  deeper  structures  themselves  also  yields  if 
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not  too  dense,  (e)  It  improves  the  nutrition  and  development 
of  muscles  damaged  by  interstitial  scarring  or  fibrosis. 

In  this  brief  summary,  I  have  included  the  effects  of 
different  movements  all  covered  by  the  generic  term  "  massage." 
But  it  is  of  course  effleurage  which  removes  recent  inflammatory 
products  and  relieves  pain  and  spasm ;  deeper  work,  badly 
termed  friction  massage,  which  dissipates  scars  and  adhesions  ; 
and  kneading  and  vibrations  which  develop  muscles. 

A  much  discussed  point  is  the  wisdom  of  massaging  muscles 
which  have  lost  their  nerve  supply.  ^According  to  some,  the 
atrophy  of  denervation  is  the  atrophy  of  fatigue,  this  idea  being 
of  course  founded  upon  Langley's  work  on  fibrillation  in 
denervated  muscles.  Heavily  to  knead  and  percuss  over-tired 
muscles  would  appear  definitely  harmful,  and  in  actual  practice 
it  is  easy  to  do  too  much  to  a  severely  atrophied  muscle.  But 
that  is  a  fault  into  which  no  well-trained  masseuse  will  fall. 
Light  work  undoubtedly  does  much  to  maintain  a  good  blood 
supply,  and  to  keep  the  paralysed  organ  in  a  condition  to 
benefit  by  the  return  of  its  nerve  supply.  And  if  indeed  it  is 
suffering  from  fatigue,  all  the  more  reason  why  it  should  from 
time  to  time  have  the  products  of  fatigue  massaged  out  of  it. 

Exercises. — A  seance  of  massage  is  ordinarih-  completed 
by  a  certain  amount  of  passive  movement.  In  acute  surgical 
cases  such  as  recent  fractures,  the  amount  and  nature  of  this 
will  be  strictly  defined  for  each  individual  case  by  the  surgeon. 
In  cases  such  as  seen  at  Tynecastle,  too  much  must  not  be 
expected  by  passive  movement.  It  is  no  doubt  possible  by 
its  use  to  prevent  the  formation  of  adhesions,  or  even  to  stretch 
and  dissipate  those  already  formed  if  quite  slender.  Where 
the  adhesions  are  dense  and  there  is  much  fibrositis  of  ligaments, 
passive  movement  of  itself  effects  little.  For  such  cases,  deep 
"  friction  "  massage  and  the  use  of  graduated  splintage,  later  to 
be  mentioned,  offer  much  more  hope.  None  the  less,  in  suitable 
cases,  passive  movement  does  good.  Assisted  exercises,  where 
patient  and  masseuse  exercise  force  in  the  same  direction, 
have  the  same  effect.  Personally,  I  prefer  pure  passive  move- 
ment, if  range  of  action  in  a  joint  is  what  is  desired. 

Active  movements  on  the  part  of  the  patient  other  than 
mere  assisted  movements,  have  the  dual  object  of  increasing 
the  range  and  the  force  of  the  movement,  b}^  developing  the 
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muscles.     It  is  on  the  latter  aspect  that  I  wish  to  dwell  for  a 
minute. 

Nature's  way  of  restoring  an  enfeebled  muscle  is  to  give  it 
work  to  do,  and  if  the  enfeeblement  is  not  too  extreme,  there 
is  no  reason  why  we  should  not  let  nature  have  her  way  pretty 
freely.  Exercises  are  at  first  done  under  the  eye  of  the 
masseuse,  and  against  no  greater  force  than  the  weight  of  the 
limb.  Later  the  resistance  is  increased  by  the  hand  of  the 
masseuse,  or  by  some  mechanical  device,  such  as  Mennell's 
Exerciser,  upon  which  the  weight  to  be  lifted  as  well  as  the 
duration  of  the  exercise  can  be  graduated  very  nicely.  The 
exercises  must  of  course  be  chosen  carefully  for  each  case,  and 
their  proper  graduation  is  a  good  test  of  the  intelligence  and 
training  of  the  masseuse. 

Much  more  delicate  and  much  more  fascinating  is  the  re- 
education of  muscles  which  have  only  recently  recovered  their 
innervation.  Such  a  muscle  can  only  begin  to  work  when 
placed  under  the  most  favourable  circumstances.  The  force  of 
gravity  must  be  eliminated,  and  the  attempt  to  move  must 
start  from  that  position  which  affords  the  greatest  mechanical 
advantage  to  that  particular  muscle.  Take  the  deltoid  as  an 
instance.  It  cannot  begin  to  work  with  the  limb  hanging  by 
the  side  and  the  body  in  the  erect  posture,  but  only  when  the 
man  is  laid  on  his  back  and  the  arm  brought  out  from  the 
chest  to  nearly  the  right  angle.  When  a  recently  paralysed 
deltoid  can,  in  the  recumbent  posture,  move  the  limb  from  80° 
to  90',  we  can  ask  it  to  move  from  70"  to  90°,  and  so  on,  until 
it  can  take  the  limb  out  from  the  side  to  the  right  angle. 
Then  only  can  we  expect  it  to  do  a  little  work,  say  from  yd^ 
to  90°,  with  the  body  slightly  propped  up. 

The  same  principle  can  of  course  be  carried  out  with  all 
muscles.  For  insistence  upon  all  this  w^e  are  indebted  to  Colin 
Mackenzie,  as  also  for  pointing  out  the  necessity  of  relaxing  the 
opponent  of  the  feeble  muscle.  One  sees  cases  where  this  point 
is  very  difficult  to  secure.  In  the  forearm  we  often  see  finger 
flexion  or  extension  hampered  by  over  action  of  the  opponents. 
The  man  throws  the  whole  forearm  into  spasm,  and  instead  of 
effecting  movement,  produces  equilibrium.  This  fault  requires 
lengthy  re-education  to  overcome,  even  when  the  man  has 
grasped  the  explanation  which  one  gives  him,  of  his  diflficulty. 
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When,  as  is  so  often  the  case,  the  cause  of  difficulty  is  twofold, 
partly  organic  and  partly  functional,  only  a  very  intelligent  man 
will  make  much  of  it.  Several  such  cases  one  has  had  to 
abandon. 

I  am  convinced  that  in  the  problem  of  dealing  with  muscles 
which  have  been  deprived  for  a  period  of  the  nerve  supply,  there 
is  much  more  than  mere  mechanics  to  consider.  Subject  to 
correction  from  neurologists,  I  take  it  that  motor  neurons,  both 
lower  and  upper,  suffer  from  disuse,  and  that  part  of  the  difficulty 
one  sometimes  (though  not  often)  has  in  starting  voluntary 
movement  after  nerve  regeneration  lies  in  lack  of  directing 
power  from  the  higher  centres.  Such  cases  do  better  if  screened 
off' or  taken  into  a  side  room,  and  they  need  the  help  of  a  rio-ht 
type  of  masseuse  who  can  be  at  once  patient,  hopeful,  and  firm. 

When  the  earliest  stages  of  muscular  recovery  are  past,  it 
is  wasteful  to  use  one  masseuse  to  supervise  each  patient.  At 
Tynecastle  we  now  have  two  masseuses  spending  most  of  their 
time  in  giving  class  work.  The  men  are  suitably  grouped,  and 
the  classes  are  not  allowed  to  exceed  six  or  seven  at  the  very 
outside.  Four  is  really  enough.  Unfortunately,  our  space  is 
too  confined  for  anything  very  ambitious  in  the  way  of  gymnastic 
appliances,  but  even  without  them  we  get  very  good  results. 
Men  sent  for  treatment  for  our  old  Army  enemy,  "  Disordered 
Action  of  the  Heart,"  or  for  breathing  exercises,  are  kept 
separate.  They  are  dealt  with  on  the  lines  of  the  Report  of  the 
Medical  Research  Committee  on  this  subject. 

The  question  of  a  curative  workshop  was  very  carefully 
considered  by  the  Tynecastle  Sub-Committee  of  the  Joint 
Disablement  Committee.  Among  pensioners,  such  departments 
are  not  so  easily  run  as  among  enlisted  men,  but  that  a.spect  of 
the  case  would  not  have  deterred  us.  In  another  of  the  Scottish 
Annexes,  a  workshop  was  run  for  many  months  with  great 
success,  and  the  thorny  problem  supposed  to  be  so  likeh"  to 
crop  up,  of  men  being  asked  to  "  work  "  without  wages,  was  not 
I  understand  at  all  troublesome.  What  did  decide  us  against 
the  attempt  was  the  opinion  formed  by  several  of  us  (the  last 
being  my  colleague,  Dr  Darling,  whom  we  sent  on  a  tour  of 
inspection)  that  men  in  curative  workshops  very  often  simply 
dodge  their  deformit}^  instead  of  remed}-ing  it.  With  the  best 
will  in  the  world,  a  man  who  has  lost  a  function  of  one  of  his 
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limbs  will  compensate  for  that  loss  by  finding  some  other  way 
of  effecting"  his  purposes  if  it  be  possible,  rather  than  painfully 
and  slowly  redevelop  his  lost  movement.  That  is  what  most 
men  do  when  training  for  a  new  occupation  or  resuming  an  old 
one  :  and  if  that  is  all  that,  from  the  nature  of  the  case,  we  are 
able  to  offer  to  the  man,  then  the  sooner  he  is  out  of  the 
treatment  centre  the  better. 

Exercises  for  functional  cases  are  in  a  sense  psycho-therapy, 
not  physical-therapy.  But  organic  and  functional  are  often 
present  in  one  and  the  same  m.an,  and  the  functional  is  slow  to 
recover  unless  the  organic  is  successfully  dealt  with.  If  the 
two  can  be  treated  at  one  and  the  same  time,  by  exercise 
alone,  so  much  the  better :  for  passive  treatment  such  as 
massage  and  electricity  for  the  organic  lesion,  may  well  confirm 
the  complex  on  which  the  functional  one  rests.  In  cases  where 
this  is  impossible,  one  can  only  explain  affairs  as  clearly  as 
possible  to  the  patient  and  hope  for  the  best.  Much  will  then 
turn  upon  the  man's  intelligence.  I  have  in  mind  the  case  of 
a  man  who  arrived  at  Tynecastle  diagnosed  as  sciatica.  He 
walked  in  with  the  aid  of  two  sticks ;  his  lumbar  spine  was  in 
a  condition  of  extreme  lordosis,  and  his  lower  limbs  were 
spastic.  He  undoubtedly  had  at  one  time  had  fairly  severe 
sciatica,  but  there  was  on  admission  small  sign  of  any  real 
persistence  of  that  condition.  There  were  also  no  signs  of  any 
organic  nerve  lesion.  The  man  was  fortunately  a  very 
intelligent  artisan  with  a  good  trade  available  to  him  as  soon 
as  he  could  work.  Once  his  condition  had  been  explained  to 
him,  he  was  fully  convinced  of  the  truth  of  what  was  told  him. 
After  a  few  weeks  of  re-education,  he  was  able  to  discard  his 
sticks  and  walk  in  a  natural  way,  and  at  his  own  request  was 
allowed  to  return  to  work.  While  employed  he  had  some  return 
of  the  sciatic  pain  and  promptly  relapsed  to  his  former  functional 
gait.  Seeing  that  he  perfectly  understood  his  condition,  one 
had  no  hesitation  of  allowing  him  the  luxury  of  some  passive 
treatment  (radiant  heat  and  massage)  in  addition  to  a  second 
course  of  re-education.  Although  he  was  apparently  cured 
again  in  a  few  weeks,  we  insisted  this  time  that  he  should 
remain  on  treatment  for  about  three  months.  He  had  a  full 
course  of  Swedish  remedial  exercises,  and  was  sent  for  a 
holidav.     He   has  now  been  discharged  for  some  months  and 
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has  not  reappeared,  so  I  hope  that  this  time  he  will  stand  up 
to  the  strain. 

Before  leaving  the  subject  of  exercises,  I  would  like  to  say 
a  word  about  the  use  of  the  term  Swedish  Remedial  Exercises. 
Though  the  credit  for  the  initiation  of  this  form  of  treatment 
does  not  belong  to  Sweden,  that  country  has  undoubtedly  done 
more  than  any  other  to  codify  and  improve  it.  But  grave 
blunders  have  been  made.  The  Central  Institute  has  taken 
a  line  antagonistic  to  the  medical  profession,  and  to  all  intents 
and  purposes  offers  to  the  public  the  services  of  its  diplomates 
as  an  alternative  to,  rather  than  a  part  of,  medical  treatment. 
Guided  by  sound  medical  advice,  this  form  of  treatment  can  do 
much  good  work  both  remedial  and  educative,  but  divorced 
from  it,  is  likely  to  become  tinged  by  quackery.  In  this 
country  we  have  been  on  our  guard  against  such  developments, 
A  fair  number  of  British  men  and  women  are  being  now 
turned  out  by  the  training  centres  in  Scotland  and  England, 
who  do  not,  so  far  as  I  have  heard,  exhibit  the  unfortunate 
tendencies  inculcated  at  the  Stockholm  Central  Institute. 

Before  leaving  the  subjects  of  massage,  muscular  re-educa- 
tion, and  remedial  exercises,  I  must,  in  the  absence  of  my 
colleague,  Dr  Rainy,  refer  to  their  use  in  medical  as  opposed 
to  surgical  conditions. 

The  Use  of  Massage  in  such  conditions  as  convalescence 
from  illness  or  operation,  in  neurasthenia  and  in  constipation, 
is  well  known.  I  venture  to  think  that  in  the  matter  of 
convalescence  after  operation,  massage  is  not  as  freely  used  as 
it  should  be.  Its  liberal  use  might  perhaps  take  the  place 
of  the  policy  advocated  by  some  surgeons  of  getting  their 
abdominal  section  cases  up  at  a  much  earlier  time  than  is 
usual  in  the  average  practice.  I  hope  this  point  will  be  dis- 
cussed by  others. 

Re-education  of  muscle-sense  in  such  conditions  as  tabes 
is  of  course  well  known.  There  is  no  doubt  that  the  exercises 
devised  by  Fraenkel  do  something  to  alleviate  the  hard  lot 
of  the  tabetic.  This  afternoon  I  was  watching  one  of  my 
S.R.E.  masseuses  re-educating  the  hands  and  arms  of  a  man 
who  was  formerly  believed  to  be  suffering  from  neurasthenia 
only,  but  who  is  now  considered  to  be  a  case  of  disseminated 
sclerosis.      Tedious    it    may   be,    but   the   progress  is  definite, 
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and  will  make  a  difference  in  the  man's  ability  to  look  after 
himself. 

I  have  had  personal  experience  of  re-educating  some  cases 
of  recovering  poliomyelitis.  Done  upon  the  principles  laid 
down  by  Colin  Mackenzie,  and  assisted  by  appropriate  splintage 
to  rest  the  affected  muscles,  much  can  be  made  out  of  even 
a  badly  affected  limb.  I  would  also  like  to  refer  to  the  treat- 
ment of  cases  of  rigid  chest-wall  and  chronic  bronchitis  and 
emphysema  by  massage  and  Swedish  remedial  exercises.  The 
various  movements  of  assisted  breathing  exercises,  chest 
slappings,  and  liftings,  do  certainly  increase  the  mobility  of 
the  chest-wall,  and  assist  both  mechanically  and  reflexly  the 
interchange  of  gases  within  the  lung.  This  point  also,  I  hope, 
we  shall  have  discussed  by  physicians  who  have  more  experience 
in  such  cases  than  I  have. 

Electrical  Treatment. — The  only  two  forms  of  this  treatment 
of  which  we  make  extended  use  are  galvanism  and  faradism. 
Sinusoidal  current  is  also  available,  and  in  some  cases  it 
certainly  relieves  the  pain  of  a  neuritis.  It  is  also  a  sovereign 
remedy  for  chilblains,  and  like  most  sovereign  remedies 
sometimes  entirely  fails.  But  I  would  not  like  to  be  without 
it.  Diathermy  is  one  of  the  most  striking  of  all  physical 
methods,  but  opinions  seem  to  differ  markedly  as  to  its 
utility.  We  do  not  have  an  installation  at  Tynecastle,  nor 
have  I  worked  with  it  elsewhere. 

Galvanism  we  use  in  three  forms :  ionisation,  galvanic 
Schnee  baths,  and  interrupted  galvanism  for  d enervated 
muscles. 

Ionic  treatment  with  chlorine  or  iodine  under  the  kathode 
certainly  assists  in  the  loosening  of  scars  if  not  too  deep,  and 
quite  definitely  improves  cases  of  synovitis  in  joints  reasonably 
accessible.  Rheumatic  pains  are  also  relieved  by  ionisation 
with  salicylate  of  soda  under  the  kathode  or  sulphur  under 
the  anode.  In  cases  of  open  wounds  or  sinuses,  striking  results 
are  sometimes  obtained.  One  can  usually  rely  on  the  discharge 
being  much  lessened  by  it,  and  healing  is  expedited.  One  man 
came  with  a  wound  through  the  brim  of  the  pelvis  from  front 
to  back,  which  had  discharged  for  more  than  twelve  months. 
Fluid  could  be  propelled  freely  from  one  sinus  to  the  other  by 
a  syringe.     It  may  have  been  chance  that  he  healed  in  a  few 
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weeks  with  an  ionisation  once  a  week,  but  in  view  of  the 
history  it  looks  like  cause  and  effect.  I  need  hardly  say  that 
we  do  not  expect  ionisation  to  close  a  sinus  which  has  a 
sequestrum  at  the  bottom.  The  two  drugs  we  use  for  sinuses 
are  brilliant  green  and  ichthyol,  both  of  which  are  repelled  by 
the  anode.  For  an  open  ulcer,  zinc  or  copper  salts  give  as 
good  results  as  anything. 

Galvanic  limb  baths,  or  baths  with  a  combined  galvanic  and 
faradic  current,  are  by  some  regarded  as  useless.  I  do  not 
agree.  If  the  poles  are  so  arranged  that  the  current  must 
really  enter  or  leave  the  bath  via  the  tissues  of  the  limb,  it  is 
certain  that  everything  within  the  skin  sheath  must  get  its 
iair  share  of  it,  nerves  and  muscles  all  getting  their  dose ; 
and  if  that  has  no  effect  upon  their  nutrition,  hov/  is  it  that 
after  a  short  bath  it  is  possible  to  obtain  galvanic  response 
in  the  muscles  with  far  greater  ease  than  it  was  in  the  same 
muscles  before  the  bath  ?  As  to  the  improved  sensation  which 
during  nerve  regeneration  follows  a  bath,  and  persists  after  it 
for  many  hours,  the  patient  is  the  best  judge.  Many  men 
employed  during  the  day  find  it  well  worth  their  while  to 
spend  some  of  their  leisure  time  in  the  evening  in  having  a 
combined  bath.  We  may  take  it  that  if  the}'  felt  no  comfort 
from  it,  they  would  not  attend  so  regularly  as  many  of  them  do. 
If  it  is  improvement  of  recovering  sensation  which  is  desired, 
I  like  a  combined  bath,  with  the  galvanic  element  kathodal  for 
most  of  the  time,  but  reversed  for  a  minute  or  two  several  times 
during  the  treatment. 

But  undoubtedly  the  securing  of  muscular  movement  is  the 
great  desideratum  in  galvanic  treatment.  It  is  true  that  by 
this  method  you  get  a  part  only  of  the  muscle  to  contract,  but 
even  that  is  better  than  nothing.  ^Muscular  atrophy  will  not 
entirely  recover  until  the  nerve  supply  is  re-established  ;  but 
any  man  with  paralysed  muscle  groups  who  for  some  reason 
has  had  to  intermit  his  galvanic  treatments,  will  tell  you  that 
the  part  is  quite  definitely  more  shrunken  than  it  was.  while 
under  treatment. 

Since  theoretically  muscles  which  react  to  faradism  can,  save 
in  functional  cases,  also  be  made  to  contract  b}-  volition,  one 
would  anticipate  that  muscles  could  be  redeveloped  as  well  b\- 
exercises   as    by    faradism.      Theory   does   not,  however,  here 
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coincide  with  experience.  Such  small  muscles  as  those  of  the 
hand  supplied  by  the  ulnar  nerve  are  far  more  easily  developed 
and  exercised  by  faradism  than  by  voluntary  movement,  and 
in  most  cases  it  is  not  until  this  process  has  been  carried  on 
for  some  little  time  that  reasonable  voluntary  movements  of 
sufficient  force  to  help  in  the  redevelopment  can  be  secured. 

The  improvement  of  the  intrinsic  muscles  of  the  foot  is  apt 
to  be  overlooked.  If  in  flat  foot  these  muscles  are  never 
primarily  responsible,  they  are  at  any  rate  frequently  guilty  of 
contributory  negligence,  and  a  number  of  cases  of  flat  foot  have 
been  relieved  at  Tynecastle  by  the  use  of  the  faradic  foot  bath. 
The  water  is  quite  shallow,  even  the  dorsum  of  the  foot  not 
being  immersed  ;  both  poles  are  brought  into  the  bath  and  the 
foot  lies  in  the  current  stream  between  them.  If  then  the 
current  be  "  surged "  by  moving  in  and  out  the  core  of  the 
Bristow  Coil,  all  the  short  muscles  in  the  sole  are  made  to 
contract.  The  bath  is  given  for  five  to  ten  minutes ;  longer 
treatment  might  produce  over-fatigue.  The  results  in  mild 
and  early  cases  have  been  really  excellent. 

Even  in  large  muscles  faradism  will  often  secure  development 
to  an  extent  which  has  not  been  achieved  by  voluntary  move- 
ment even  after  some  months.  The  quadriceps  is  a  notable 
example,  particularly  the  vastus  internus  part  of  it,  as  has  been 
repeatedly  pointed  out. 

Of  faradism  as  a  means  of  maintaining  the  muscles  during 
the  recover}'  from  a  recent  fracture,  I  have  but  a  limited 
experience.  I  hope  we  shall  hear  more  from  some  surgeons 
who  have  given  it  a  fair  trial.  What  struck  one  when  using 
the  method  was  the  facility  with  which  the  masseuse  or  oneself 
could  give  the  necessary  treatment  without  interfering  with  the 
splintage,  as  compared  with  massage  for  the  same  purpose. 
With  the  Thomas  splints  so  widely  used  during  the  war, 
practically  every  motor  point  of  importance  was  got  at  with 
the  greatest  ease.  As  with  so  man^'  other  things  tried  in 
France,  however,  one  was  under  the  disadvantage  of  not  being 
able  to  follow  up  one's  cases. 

May  I  be  allowed  for  a  moment  to  touch  upon  the  question 
of  the  resumption  of  industrial  occupation  after  severe  muscle 
or  nerve  injuries.  Pressure  to  this  end  does  not  by  any  means 
always  arise  from  one  side.     In  these  days  of  high  wages  for 
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certain  occupations  a  man  able  to  follow  a  good  trade  is  not  at 
all  anxious  to  remain  off  work  ;  it  is  the  unskilled  man  with 
whom  one  has  difficulty,  or,  as  commonly,  the  man  who  from  an 
irremediable  disability  is  no  longer  able  to  work  at  his  former 
skilled  job.  This  is  undoubtedly  the  hardest  case  of  all,  and 
the  nation  should  take  the  problem  in  hand  much  more 
thoroughly  than  it  so  far  has  done. 

Let  us,  however,  leave  aside  the  social  and  return  to  the 
surgical  aspect.  Take  forearm  lesions  of  the  median  or  ulnar 
nerves  below  the  source  of  supply  of  the  main  mass  of  the 
forearm  muscles.  Many  such  cases  can  after  nerve  suture  go 
back  to  an  occupation  which  does  not  demand  from  the  affected 
hand  the  finer  movements  of  the  fingers  or  a  proper  sense  of 
touch.  This  policy  was  pursued  fairly  freely  up  to  about 
1916;  the  man  was  told  to  use  his  hand  and  that  nature, 
assisted  by  the  operation  performed,  would  do  the  rest.  These 
cases  are  now  being  seen  by  Boards  and  treatment  centres,  and 
the  results  in  many  cases  have  been  deplorable.  The  fingers  are 
stiff,  with  hyper-extended  metacarpo-phalangeal  and  tightly 
flexed  inter-phalangeal  joints,  while  in  other  cases  the  long 
flexor  tendons  also  are  contracted.  At  that  late  stage,  treat- 
ment to  be  effective  must  be  very  prolonged,  and  usually 
involves  taking  the  man  off  his  work.  That  use  of  such  hands 
after  a  reasonable  interval  for  post-operative  treatment  is 
beneficial  I  should  be  the  last  to  deny,  but  it  must  be  accom- 
panied by  proper  supervision,  by  as  much  treatment  as  the  man 
can  find  spare  time  for,  and,  above  all,  by  the  wearing  of  a  light 
splint  to  keep  the  fingers  in  good  position  during  the  hours  of 
rest.     I  hope  to  illustrate  this  point  especially,  by  the  lantern. 

We  were,  as  I  have  said,  a  little  slow  during  the  war  to  realise 
that  it  was  not  always  good  economy  to  hustle  a  man  back  to 
work,  and  I  question  whether  even  now  we  have  full}'  applied 
the  moral  to  industrial  injuries.  Legal  and  financial  questions 
play  in  them  so  overpowering  a  part  that  the  real  medical 
question  of  how  best  to  secure  speedy  and  complete  recover}- 
from  the  injury  is  hard  to  keep  a  grip  upon.  Time,  work,  and 
cessation  of  compensation  often  work  wonders  in  completing 
the  cure  of  a  bad  back  or  a  sprained  joint,  but  would  all  these 
cases  take  quite  such  a  long  while  to  get  better  if  timely 
massage,  electrical  treatment,  and  remedial  exercises  were  more 
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widely  available.  Their  effects,  both  physical  and  psychic,  are 
enhanced  if  given  a  chance  at  a  time  precedent  to  the  date  at 
which  the  insurance  society  begins  to  kick  at  the  duration  of 
the  period  of  compensation.  The  feeling  on  the  part  of  the 
man  that  "  all  had  been  done  that  could  be  done,"  and  that 
from  the  very  beginning  of  his  injury  every  modern  treatment 
had  been  used  to  expedite  his  recovery,  might  make  a  vast 
difference  in  his  outlook  and  prevent  the  development  of 
traumatic  neurasthenia.  Proper  remedial  treatment  carried  out 
under  skilled  supervision  would,  to  put  the  matter  at  its  lowest, 
shorten  many  a  period  of  compensation.  Put  it  on  the  highest 
and  proper  plane,  it  would  prevent  many  a  good  man  suffering 
chronic  pain  and  chronic  depression. 

Thermo-  and  Photo-Therapy. — In  a  radiant  heat  bath  as 
ordinarily  given,  various  forms  of  rays  are  present.  With  lamps 
giving  a  sufficiency  of  actinic  as  well  as  heat  rays,  very  great 
relief  can  be  secured  in  a  radiant  heat  bath  for  rheumatic  and 
neuralgic  conditions.  Above  all,  the  part  is  brought  into  a 
condition  which  gives  massage  a  fair  chance,  and  it  is  largely 
for  this  purpose  that  we  use  it  in  orthopaedic  work. 

We  have  recently  installed  a  large  paraffin  bath.  In  this  a 
temperature  of  120°  to  125°  F.  can  be  borne  without  difficulty, 
but  care  must  be  taken  that  cases  with  marked  trophic  conditions 
of  the  skin  are  not  allowed  to  use  it.  The  sensation  of  warmth 
and  the  increased  pliability  of  the  limb  certainly  last  longer 
than  after  a  radiant  heat  treatment,  and  the  limb  is  after  it  in 
a  perfectly  ideal  condition  for  massage  or  passive  movements. 

Graduated  Splintage. — This  method  of  treatment  is 
essential  in  the  late  stages  of  injuries,  such  as  are  seen  in 
pensions  work  to-day.  A  joint  limited  in  range  of  movement 
from  scarring  in  the  extra-articular  tissue  or  fibrosis  of  the 
ligaments  themselves  will  not  yield  to  mere  movement  whether 
active  or  passive.  Operative  surgery  occasionally  offers  some 
prospect,  but  usually  the  only  course  is  to  stretch  the  scar 
bound  tissues  by  graduated  splintage.  Almost  every  case  offers 
its  own  problems  and  a  few  examples  only  need  be  referred 
to  in  detail. 

Fig.  I  shows  a  splint  we  have  found  very  useful  for  improving 
the  extension  of  the  elbow.  It  is  simple,  light,  and  inexpensive, 
and  we  prefer  it  to  the  alternative  method  of  successive  plasters. 
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To  secure  dorsi-flexion  of  a  wrist,  the  splint  shown  in  Fig.  2 
has  done  very  good  service.  The  hand  rests  on  one  padded 
plate,  the  forearm  on  the  other.  The  two  plates  are  connected 
by  strong  lateral  bars.  A  bandage  passes  over  the  back  of 
the  wrist,  a  suitable  pad  intervening.  Each  end  of  the  bandage 
passes  first  under,  then  over,  the  corresponding  lateral  bar,  and 
the  two  are  then  tied  tight  together  over  the  back  of  the  wrist, 
as  tightly  as  can  be  comfortably  borne  by  the  patient.  As  the 
joint  gives,  the  pad  over  the  wrist  is  increased  in  thickness. 
The  case  illustrated  in  Fig.  2  has  made  great  progress  and 
will  shortly  be  able  to  dispense  with  the  appliance.  I  first 
saw  this  splint  at  Alderhey  Hospital. 

Of  all  joints  which  require  splintage  the  metacarpo- 
phalangeals are  the  most  difficult,  and  are  certainly  not  the 
least  important.  As  the  result  of  neuritis  their  ligaments  are 
often  so  fibrosed  as  to  leave  hardly  any  range  of  movement 
at  all.  The  joint  is  usually  rigid  in  extension,  and  many  of  our 
men  have  not  seen  their  knuckles  for  years. 

Some  form  of  traction  with  rubber  bands  seems  the  most 
natural  way  to  secure  flexion,  and  the  chief  problem  has  been 
to  find  z.  point  d\ippHi.  An  appliance  fixed  to  the  forearm  with 
hooks  to  which  the  rubbers  may  be  attached  is  apt  to  be 
pulled  down  by  the  tug,  and  so  loosen  the  rubbers. 

Fig.  3  shows  a  papier-mache  splint  specially  made  for  the 
man,  which  get  its  grip  in  the  forearm  by  the  accurac}'  of  its 
apposition  to  the  forearm  and  hand,  and  has  proved  ver}- 
satisfactory.  The  joints  in  this  case  are  after  a  few  weeks' 
use  of  the  appliance  already  beginning  to  yield  in  a  ver\- 
gratifying  way. 

Fig.  4  shows  another  view  of  the  same  appliance.  This 
splint,  together  with  the  next  to  be  described,  is  kindly  made 
for  us  by  the  Surgical  Requisites  Association  of  Eglinton 
Crescent,  Edinburgh.  The  idea  of  the  aluminium  "bridge" 
is  to  get  the  pull  in  the  right  direction,  for  when  the  splint 
was  first  made  the  metacarpo-phalangeal  joints  were  rigid  in 
extension.  As  the  hand  is  to-day  the  bridge  is  almost  un- 
necessary, for  a  position  of  135°  flexion  has  already  been 
attained  and  the  bridge  can  be  lowered  or  dispensed  witli 
altogether. 

Another  device  for  getting  the  necessary  grip  on  the  forearm 
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is  the  leather  lacing  wristlet  shown  in  Fig.  5.  It  is  stiffened 
with  metal,  front  and  back,  so  as  to  maintain  the  wrist  in 
dorsi-flexion,  and  is  provided  with  hooks  for  the  rubbers.  In 
the  case  figured  a  glove  is  provided,  so  that  the  pull  comes  over 
the  interphalangeal  joints  as  well  as  the  metacarpo-phalangeals, 
but  those  forearm  appliances  can  also  be  used  with  the  same 
type  of  finger  attachment  as  is  shown  in  Figs.  3  and  4. 


Discussion 

Dr  Luke  cited  a  case  of  paresis  of  the  deltoid  after  chorea, 
where  massage  and  electricity  had  done  some  good,  but  where 
further  substantial  benefit  was  effected  by  six  weeks'  rest.  As 
to  ionization  the  results  were  good,  but  were  only  obtained 
slowly,  and  the  treatment  required  both  patience  and  faith  on 
the  part  of  the  patient. 

Dr  Edii'ui  Brainii'ell  spoke  of  the  functional  element 
associated  with  many  organic  conditions,  and  the  importance 
of  assessing  the  amount  of  this  functional  factor  in  such  cases. 
The  presence  of  this  functional  element  and  its  curability  must 
be  pointed  out  to  the  patient.  The  oldest  functional  cases  were 
hardest  to  cure,  because  there  the  confidence  and  co-operation 
of  the  patient  were  more  difficult  to  secure,  and  the  demonstra- 
tion to  the  patient  of  any  muscular  movement  was  of  great 
importance.  The  value  of  electricity  was  largely  hypothetical ; 
it  was  difficult  to  prove  by  animal  experiment,  and  the  benefit 
which  sometimes  resulted  was  largely  due  to  -suggestion  and 
the  personal  influence  of  the  ph}'sician. 

Dr  A.  G oodall  o^ot&di  an  experiment  by  Sherrington  on  the 
decerebrate  animal,  in  which  extensor  spasm  was  inhibited  by 
stimulation  of  the  flexor  muscles  ;  he  advised  the  application  of 
the  principle  to  cases  of  contracture. 

Dr  R.  Fleming  defended  the  use  of  electricity  in  conditions 
of  paralysis ;  massage  was  good,  but  it  was  better  still  if 
supplemented    by   electricity.       He  also  emphasised  the  value 
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of  re-education  in  disseminated  sclerosis.  As  an  instance  of 
the  value  of  pulmonary  gymnastics  he  quoted  a  case  of 
tuberculous  pleurisy  in  which  the  friction  was  demonstrated 
to  a  class  of  students,  and  was  heard  by  about  a  dozen,  and 
then  became  no  longer  audible. 

Dr  Webster  said  that  the  effects  of  massage  and  electricity 
could  be  increased  by  preliminary  treatment  of  the  paralysed 
limb  or  part.  This  was  cold  and  stiff,  and  by  bathing  and 
various  forms  of  light  irradiation  it  could  be  softened  and 
flushed  with  blood.  The  subsequent  treatment  then  became 
more  effective. 

Mr  J.  IV.  Dowdeii  maintained  that  many  of  these  post-war 
cases  of  contracture  were  the  result  of  bad  treatment.  The 
principles  of  correct  treatment  of  cases  of  wounds  and  fractures 
were  early,  active  movement,  and  the  less  splints  the  better. 
He  gave  his  own  experience  of  this  method  in  fractures  of  the 
upper  arm  and  clavicle.  Such  treatment  lessened  the  formation 
of  scar  tissue,  and  pumped  the  pus  out  of  septic  wounds,  and 
would  prevent  many  of  these  cases  of  contracture.  Nerve 
injuries  could  not  be  treated  in  this  way,  but  they  were 
very  few. 

Dr  Macrae  Taylor  made  some  remarks  from  the  point  of 
view  of  the  taxpayer.  In  many  cases  pensioners  found 
treatment  more  pleasant  than  work,  and  did  not  want  to 
return  to  work,  and  in  this  way  introduced  a  functional 
element  which  was  against  recovery.  But  it  should  be  the 
prime  object  to  get  them  back  to  work  as  soon  as  possible. 

Mr  J.  W.  StriitJicrs  spoke  of  the  need  in  civil  practice  of 
such  methods  of  physical  treatment.  Every  large  civil  hospital 
required  an  orthopaedic  department  of  this  kind,  where  sprains, 
fractures,  wounds,  and  whitlows  could  be  dealt  with  both  in  their 
early  and  late  conditions. 
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Meeting  III. — January  19,  1921 

Emeritus-Professor  F.   M.  Caird,  C.M.G.,  President,  in  the  Chair 

I.  Election  of  Members 

A.  L.  Taylor,  B.Sc,  M.B.,  F.R.C.P.Ed.,  Craigend  Park, 
Liberton ;  Walter  Mercer,  M.B.,  Ch.B.,  10  Lismore  Avenue, 
were  elected  Ordinary  Members  of  the  Society. 

II.  Original  Communications 

I.  EPIDIDYMITIS  AND  ORCHITIS  FROM  MUSCULAR 
STRAIN  FOLLOWED  BY  TUBERCULOSIS  OF 
THE    EPIDIDY.MIS. 

By  CHARLES  W.' CATHCART,  F.R.C.S. 

A  FEW  years  ago,  in  the  Sheriff  Court  in  Edinburgh,  a  work- 
man's compensation  case  was  tried,  in  which,  as  far  as  I  could 
gather,  the  decision  turned  upon  the  answers  to  two  important 
surgical  questions.  The  first  and  crucial  one  was  whether  or 
not  a  severe  muscular  strain  of  the  abdominal  wall  can  within 
an  hour  or  two  set  up  acute  orchitis  and  epididymitis  apart  from 
any  direct  injury  to  the  parts  and  in  the  absence  of  any  gonococcal 
infection  of  the  urethra.  The  second  was  whether  or  not  such 
an  attack  of  acute  inflammation  could  be  the  exciting  cause  of 
a  subacute  tuberculosis  of  the  affected  parts  when  the  one 
attack  passed  insidiously  into  the  other. 

The  workman  in  question  was  suffering  from  tuberculosis 
of  the  epididymis,  and  sued  for  compensation  on  the  ground 
that  the  disease  had  arisen  from  the  results  of  a  severe  strain 
incurred  in  the  course  of  his  work. 

The  following  history  of  the  case  was  narrated  in  Court 
by  the  claimant,  and  corroborated  in  its  details  by  witnesses : — 

Richard  P.,  aged  21,  was  employed  in  a  Rosewell  coal  pit  as  an 
"oncost  clipper,"  i.e.  a  man  who  "clips,"  or  fixes,  hutches  on  to  a 
haulage  rope  which  draws  them  along  a  rough  underground  tramline- 
Should  any  of  the  hutches  leave  the  rails,  it  is  his  duty  to  replace  them. 

On  the  evening  of  Sunday  26th  April   1914,   P.  left  his  parents' 
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house  in  his  usual  good  health  and  began  work  underground  at  8  p.m. 

About  midnight,  five  hutches,  each  carrying  about  lo  cwts.  of  coal,  left 

the  rails  at  a  point  in  the  roadway  where  an  awkward  turn  made  it 

more  that  usually  difficult  to  replace  them.     By  means  of  a  lever  he 

eased  the  hutches  nearer  to  the  rails,  and  then  lifted  them  one  by  one 

into  position.     His   manner  of  lifting  should  be  noted.     Placing  his 

back  against  one  end  of  the  hutch,  and  with  his  arms  behind  him,  he 

grasped  a  lifting  ring  with  each  hand,  and  with  a  great  strain  raised  the 

hutch  well  off  the  ground  and  moved  it  into  its  place.     (This  would 

no  doubt  be  done  in  stages,  and  chiefly  by  straightening  his  back  and 

legs,  thus  involving  powerful  contraction  of  all  the  trunk  muscles.)     In 

this    manner  he  replaced  four  of  the  five  derailed  hutches.     When, 

however,  he  had  raised  the  fifth  one  about  i8  inches  from  the  ground 

he  suddenly  felt  a  sharp  pain  in  the  lower  part  of  the  abdomen  on  the 

left  side,  and  shortly  afterwards  the  pain  "gripped"'  him  in  the  left 

testicle.     He  succeeded  in  placing  the  hutch  in  position  and  was  able 

to  walk  along  with  the  hutches,  although  the  pain  increased  as  he  went. 

Soon  he  felt  sick  and  sat  down  for  about  ten  minutes.     On  resuming 

the  journey  he  continued  slowly  till  he  reached  the  pump-house,  about 

half  a  mile  away.     Here  he  took  supper.     About  half  an  hour  after 

the  strain  he  noticed  that  his  scrotum  was  swollen,  and  on  examination 

found  that  the  skin  of  the  scrotum  was  reddened.     After  his  supper 

he  took  the   hutches  to  the  pit  bottom,  which  he  reached  between 

3  and  4  a.m.,  and  lay  down  beside  the  engine-room  fire  till  his  shift 

should  end  at  4  a.m.     He  told  the  engineman  that  he  had  ruptured 

himself,  and  the  engineman  recognised  the  swelling  of  the  scrotum 

through  his  clothes.     On  returning  home,  shortly  after  4  a.m.,  he  told 

his  father  that  he  had  ruptured  himself,  and  gave  that  as  his  reason  for 

being  unable  to  fulfil  his  promise,  previously  made,  to   work  in  the 

garden  on  the  following  forenoon.     He  undressed  and  went  to  bed, 

and  his  father  observed  the  swelling  of  the  scrotum  and  the  "  darkness  " 

of  its  skin.     His  own  medical  attendant,  Dr  Young,  was  on  holiday, 

but  the  locum  tenens  called  about  2  p.m.  on  the  Monday  and  prescribed 

"something  to  paint  the  part."     Dr  Young  saw  him  on  the  Wednesday 

and  found  the  left  testicle  swollen.     The  pain  subsided  after  a  few 

days,  but  returned  with  renewed  severity  about  fourteen  days  after  the 

strain.     Warm    fomentations   were   applied  repeatedly,  and   in  about 

four  and  a  half  weeks  after  the  strain  Dr  Young  incised  a  fluctuating 

swelling  in  the  left  side  of  the  scrotum  and  evacuated  watery  pus.     The 

incision  remained  open  and  became  a  typical  tuberculous  sinus,  leading 

to  a  nodular  epididymis.     He  was  confined  to  bed  in  all  about  six 

weeks. 
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Previous  Health. — Up  to  the  time  of  the  injury  he  had  been  in 
good  health,  and  had  had  no  occasion  to  consult  his  doctor.  During 
the  year  preceding  the  injury  he  had  worked  on  an  average  six  shifts 
a  week.  On  the  evening  of  the  26th  April  his  father  and  mother 
had  seen  him  start  for  his  work  in  his  usual  health.  An  uncle  who 
had  met  him  in  the  pit  before  the  strain  and  had  noticed  that  he 
seemed  quite  well,  saw  him  again  shortly  after  the  strain  and  was  struck 
by  his  looking  "very  bad." 

P.  denied  having  ever  suffered  from  venereal  disease,  and  Ur  Young 
found  no  reason  to  disbelieve  his  word. 

After  the  sinus  had  continued  to  discharge  for  several  months, 
a  medical  man  was  able  to  express  some  fluid  from  the  urethra  which 
contained  staphylococci  but  no  gonococci.  This  might  easily  have 
reached  the  prostatic  urethra  through  the  vas  deferens  of  the  affected 
side. 

On  the  basis  of  this  clearly  stated  case,  Dr  John  Spence  and 
I  supported  P.'s  claim.  Other  medical  witnesses  opposed  it, 
and  in  the  end  the  Sheriff  ruled  that  the  claimant  had  "  not 
proved  his  case." 

If  there  were  any  purely  legal  questions  involved,  they  do 
not  concern  the  medical  profession.  What  concerns  us  is, 
do  such  forms  of  injury  happen?  If  yes,  can  they,  like  other 
injuries,  excite  a  local  focus  of  tuberculosis  into  activity  or 
give  rise  to  the  development  of  a  new  one  ?  An  interesting 
but  subsidiary  question  is,  what  is  the  mechanism  of  such  an 
injury  if  it  occurs  ?  It  is  necessary,  however,  to  maintain  that 
this  latter  question  is  only  of  subsidiary  importance,  for  we  are 
all  familiar  with  unmistakable  injuries  from  accident,  such  as 
fracture  of  the  base  of  the  skull,  or  the  tearing  of  a  semilunar 
cartilage,  where  the  exact  mechanism  of  the  injury  has  long 
been  and  is  still  under  dispute. 

The  answers  to  all  the  questions  involved  must  be  based 
on  clinical  experience.  I  have  therefore  culled  from  various 
sources  the  records  of  other  cases  which  by  their  similarity 
confirm  the  chief  features  of  the  present  one,  and  by  their 
points  of  difference  throw  light  on  certain  aspects  of  it. 

My  attention  was  first  drawn  to  the  subject  by  a  short 
record  of  three  cases  of  acute  orchitis  immediately  following 
a  strain  referred  to  by  the  author  of  "  Rest  and  Pain  "  in  one  of 
his    published    clinical    lectures.^     These  cases  were  afterwards 
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published  in  greater  detail  by  Mr  Birkett  in  Holmes'  System 
of  Surgery'}     They  are  headed  : — 

"  Rupture  of  the  Vas  Deferens. — Injuries  of  the  excretory  duct  of 
the  testis,  or  vas  deferens,  are  not  noticed  by  surgical  authors. 
Mr  Hilton  has  favoured  me  witli  the  history  of  three  cases,  in  which 
he  believes  this  duct  was  torn  completely  across. 

"Case  i. — A  gentleman,  between  19  and  20  years  old,  was 
skating,  and,  in  attempting  to  cut  a  particular  figure,  in  which  he 
swung  himself  round  wiih  great  effort,  he  suddenly  slipped,  so  that 
his  right  leg  was  violently  abducted.  At  the  same  moment  he  felt 
something  give  way  in  his  right  groin,  accompanied  with  great  pain. 
The  right  testis  had  not  been  the  seat  of  direct  injury,  yet  it  began 
to  swell  almost  immediately,  and  in  a  few  hours  blood  passed  from 
the  urethra.  Perfectly  clear  urine  flowed  away  through  a  catheter, 
introduced  into  the  bladder,  without  any  blood.  This  was  an  indica- 
tion that  the  blood  had  entered  the  urethra,  and  that  it  did  not  come 
from  the  bladder  or  kidneys.  The  blood  seemed  to  be  arterial,  but 
it  was  in  small  quantity.  There  was  continued  tenderness  and  pain 
near  the  right  inguinal  ring,  and  swelling  of  the  right  testis.  Leeches 
were  applied  over  the  lower  part  of  the  abdomen,  and  he  was  confined 
to  bed  for  two  or  three  days,  suffering  much  local  pain  resembling 
peritonitis,  with  considerable  pyrexia.  The  bleeding  from  the  urethra 
did  not  continue  after  the  second  day.  The  testis  remained  swollen 
for  several  weeks  and  then  began  to  waste,  until  at  last  it  was  reduced 
to  about  one-third  its  normal  size.  At  this  time,  now  six  years  since 
the  accident  occurred,  the  patient  reports  that  the  testis  is  of  the 
ordinary  size  of  the  organ  in  a  boy  of  12  years  old.  In  its  present 
condition  it  causes  no  inconvenience. 

"Cask  2. — A  man,  about  28  years  old,  was  quickly  wheeling  a 
barrow  with  two  handles  in  the  dark,  when  he  was  suddenly  arrested 
in  his  course  by  the  barrow  meeting  with  an  obstruction.  The 
weight  recoiled  upon  him,  and  shook  him  very  much  at  the  lower 
part  of  the  abdomen.  He  stated  that  he  felt  something  'give  way' 
in  his  right  groin.  Arterial  blood  flowed  from  the  urethra  almost 
immediately  after,  and  when  seen  an  hour  after  the  injury  he  was 
then  bleeding.  Mr  Hilton  passed  a  catheter,  and  drew  off  perfectly 
clear  and  bloodless  urine.  This  case  was  attended  with  nearly  the 
same  local  symptoms  as  the  last,  although  not  quite  so  severe  or  so 
prolonged.  It  was  treated  in  the  same  way,  except  that  a  few  leeches 
were  applied  to  the  testis,  and  with  advantage.  A  fortnight  after  the 
injury,  the  right  testis  was  much  enlarged,  and  slightly  painful  on 
pressure.     The  opportunity  for  further  observation  has  not  cccurred. 
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"Case  3. — A  gentleman,  about  60  years  old,  was  running  upstairs 
in  pursuit  of  one  of  his  children.  Hoping  more  certainly  to  overtake 
the  child,  he  made  a  violent  effort  to  catch  hold  of  her  foot  as  she  was 
turning  the  corner  of  the  stairs.  This  he  failed  to  do,  and  fell  with 
his  knees  upon  the  step,  but  did  not  strike  the  groin.  He  felt  a 
sudden  pain  and  something  'give  way'  in  the  right  groin,  close  to 
the  internal  abdominal  ring,  and  presently  blood  trickled  from  the 
urethra.  Mr  Hilton  saw  the  patient  about  two  hours  after  the  injury 
had  been  inflicted.  He  introduced  a  catheter  into  the  bladder,  and 
the  urine  passed  through  it  perfectly  clear  and  bloodless.  The  patient 
was  confined  to  bed  for  nearly  fourteen  days,  with  swollen  testis  and 
pain  deeply  seated  behind  the  internal  abdominal  ring.  Leeches  were 
applied  to  the  lower  part  of  the  abdomen  and  testis.  During  four  or 
five  days  a  small  and  diminishing  quantity  of  blood  passed  from  the 
orifice  of  the  urethra.  The  right  testis  subsequently  diminished  very 
considerably,  and  when  an  examination  was  made,  several  months 
after  the  injury,  it  was  not  more  than  half  the  size  of  the  left. 

"In  the  details  of  the  above  cases  there  seem  to  be  very  good 
reasons  to  concur  in  the  opinion  that  the  injury  sustained  by  these 
men  was  laceration  of  the  vas  deferens.  Mr  Hilton  considers  that 
this  duct  is  divided  within  the  abdomen,  between  the  internal 
abdominal  ring  and  the  point  where  it  crosses  the  ureter,  and  that  the 
blood  flows  from  the  artery  which  accompanies  it.  The  blood  from 
this  vessel  traverses  the  tube,  and  so  enters  the  prostatic  portion  of  the 
urethra,  anterior  to  the  bladder,  thus  leaving  the  urine  free  from 
blood. 

"  He  adduces,  in  corroboration  of  the  views  above  expressed,  the 
details  of  a  case  dissected  by  him,  in  which  he  accidentally  found  one 
testis  excessively  atrophied,  and  the  vas  deferens  of  the  same  gland 
ruptured  and  closed  at  both  ends.  The  ends  were  at  least  two  inches 
apart.  The  lowermost  was  lying  near  the  crossing  of  its  course  with 
the  ureter ;  the  upper  end  was  adherent  to  the  surrounding  connective 
tissue,  near  the  internal  ring.  The  vesicula  seminalis  on  the  same 
side  was  smaller  than  that  on  the  opposite.  These  cases  have  many 
points  in  common  with  others  that  have  been  published,  but  are 
peculiar  in  having  such  a  clear  history  of  blood  passing  from  the 
urethra  shortly  after  the  injury.  Possibly  in  some  cases  it  may  not 
have  occurred,  while  in  others  it  may  not  have  been  observed  or 
thought  worth  recording." 

I  shall  refer  later  on  to  the  suggested  explanation  of  the 
symptoms  as  due  to  rupture  of  the  vas  deferens,  and  pass  on 
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to  the  account  of  a  case  which  was  under  my  care  in  the  Royal 
Infirmar}'  with  a  somewhat  similar  history  : — 

James  D.,  aged  44,  admitted  in  December  1903  to  Ward  18, 
Royal  Infirmary,  Edinburgh,  on  account  of  a  swollen  and  painful 
condition  of  the  left  testicle  which  had  lasted  for  about  ten  years 
and  had  been  caused  by  a  strain.  The  epididymis  was  swollen  and 
somewhat  hard  and  the  cord  thickened.  I  was  uncertain  of  the 
diagnosis,  but  thought  tuberculosis  unlikely.  The  case  interested  me 
from  its  points  of  resemblance  to  those  recorded  by  Hilton.  It 
differed,  however,  in  showing  chronic  inflammation  of  the  testis  instead 
of  atrophy  as  an  after  result. 

History. — The  patient,  James  D.,  a  "power  turner"  in  a  Tweed 
Mill,  in  the  winter  of  1892  was  stooping  down  to  receive  on  his 
shoulder  a  quantity  of  yarn  rolled  on  a  beam,  weighing  in  all  about 
3  cwts.  His  fellow  workman,  who  was  to  have  placed  it  on  his 
shoulder,  let  it  slip  and  it  came  down  heavily  and  unexpectedly  on 
his  shoulders.  He  made  a  great  effort  to  prevent  himself  from  being 
borne  down  by  the  weight,  and  although  he  gave  way  he  did  not  fall. 
He  was  anxious  to  prevent  the  yarn  from  reaching  the  floor.  At  the 
moment  when  he  made  the  great  strain  he  felt  as  if  something  had 
torn  in  the  groin,  and  there  was  great  pain  about  the  testicle  and  in 
the  groin.  He  was  able,  however,  to  carry  the  weight  the  few  feet 
required  to  put  the  beam  in  its  place.  This  was  about  the  end  of 
the  day's  work  and  he  continued  to  work  for  about  half  an  hour. 

His  wife  remembers  of  his  coming  home  that  day.  He  was 
feeling  "that  sick"  that  he  could  do  nothing  that  evening  and  went 
to  bed  at  once.  He  did  not  vomit.  He  said  he  had  racked  himself 
and  felt  very  much  swollen  in  the  "  bag."  His  wife  put  on  fomenta- 
tions that  night  and  all  the  next  day.  She  noticed  the  swelling  about 
one  and  a  half  hours  after  the  strain.  About  two  or  three  days  after 
the  injury  he  passed  a  blood-stained  fluid  by  the  urethra.  He  com- 
plained of  it  and  his  wife  saw  it  on  his  nightshirt. 

Afterwards,  he  often  had  some  greenish,  thick  discharge  from  the 
urethra.  This  went  on  for  some  years,  the  least  exercise  brought  it 
on  and  it  was  only  finally  cured  when  the  testicle  was  removed. 

He  was  in  bed  for  about  a  fortnight  with  the  swelling  and  pain  in  the 
testicle  gradually  going  down,  and  then  he  returned  to  work ;  but  for 
eighteen  months  before  admission  to  the  Infirmary,  the  pain  grew  so 
much  worse  that  he  could  scarcely  walk. 

At  the  time  of  the  injury  he  had  been  married  about  eight  years, 
and  had  three  children.     Two  more  were  born  after  the  injury. 

He  never  had  any  venereal  disease,  nor  discharge  of  any  kind  till 
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after  the  injury.  Dr  M.  who  attended  him  after  the  injury  knew  him 
very  well,  and  was  quite  satisfied  with  the  explanation  of  the  injury. 

There  had  been  no  previous  twists  or  pains  in  the  left  testicle. 

The  testicle  was  excised.  The  pathologist's  report  on  it  is  as 
follows: — 

"The  main  condition  here  is  chronic  epididymitis  and  chronic 
hydrocele.  Even  in  the  testis  there  is  fibrous  formation  along  the  semi- 
niferous tubules,  which  are  dilated  and  whose  epithelium  is  altered. 
Between  the  tubules  the  lymphatics  contain  numerous  phagocytic 
endothelial  cells  containing  pigment  and  occasionally  red  corpuscles." 

The  records  of  the  following  two  similar  cases  are  important 
because  of  the  definite  exclusion  of  gonococcal  infection  by 
direct  inspection  of  the  urethra  with  the  urethroscope.  They 
were  published  by  Dr  Arnold  Edwards  as  cases  of  "  Acute 
Epididymitis  from  Muscular  Strain."-^ 

"Case  i. — A  strong,  muscular  moulder,  aged  27,  seven  years 
married  and  the  father  of  four  children,  was  on  17th  February  191 1 
carrying,  with  the  help  of  a  labourer,  a  large  shank  of  molten  metal, 
when  he  accidentally  stepped  with  his  left  foot  on  to  a  piece  of  scrap- 
iron.  This  false  step  nearly  threw  him  to  the  ground,  but  he  made 
a  desperate  effort  to  regain  his  balance  by  suddenly  throwing  his  whole 
weight  on  to  his  right  leg.  A  slight  pain  referred  to  the  right  groin 
and  a  sensation  of  faintness  and  nausea  followed.  He  assured  me  no 
direct  blow  was  received  on  the  groin  or  scrotum,  nor  were  the  scrotal 
contents  nipped  between  the  thighs  or  by  the  fork  of  the  trousers.  All 
his  symptoms  disappeared  in  a  few  minutes,  and  work  was  then 
resumed.  About  seven  or  eight  days  later,  however,  he  noticed  some 
swelling  of  the  right  testicle,  which,  increasing  in  size  and  becoming 
more  and  more  painful,  finally  compelled  him  to  discontinue. 

"The  man's  employers  became  suspicious  of  the  nature  of  his 
complaint,  and  sent  him  to  me  on  28th  February  for  examination. 
There  was  then  well-marked  epididymitis  on  the  right  side,  but  the 
inflammation  did  not  involve  the  secretory  portion  of  the  testicle. 
The  swollen  epididymis  was  about  three  times  its  normal  size,  and 
painful  on  pressure ;  the  spermatic  cord  was  uniformly  enlarged  and 
sensitive.  The  veins  showed  no  varicosity.  No  discharge  could  be 
obtained  from  the  meatus  even  after  repeatedly  stroking  the  canal  with 
the  finger  from  the  bulb  forwards,  and  a  three  hours'  urine  passed  into 
two  test-glasses  showed  neither  cloudiness  or  urethral  shreds  in  either 
portion.     Both  the  vesicular  seminales  and  prostate  were  healthy. 

"When  the  man  presented  himself  for  further  examination  a  week 
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later,  he  had  retained  the  urine  for  six  hours  in  obedience  to  my 
instructions,  and  an  examination  of  it  revealed  no  abnormality.  The 
swelling  of  the  epididymis  had  now  largely  subsided,  and  after  obtaining 
the  man's  consent  I  proceeded  to  urethroscope  him.  The  anterior 
urethra  was  found,  after  the  closest  investigation  with  a  Wyndham 
Powell  urethroscope  and  my  telescopic  attachment,  to  be  entirely  free 
from  disease,  and  in  fact  to  harmonise  with  the  man's  statement  that 
he  had  never  suffered  from  any  gonorrhoeal  affection.  The  posterior 
urethra  was  then  examined  by  Wossidlo's  instrument  with  negative 
results,  the  whole  of  the  mucosa  of  this  region,  including  the  colliculus 
seminalis,  the  orifice  of  the  prostatic  utricle,  and  the  mouths  of  the 
ejaculatory  and  prostatic  ducts,  being  absolutely  normal  and  presenting 
no  appearance  of  having  been  diseased.  There  was  no  personal  or 
family  history  of  tuberculosis,  rheumatism,  or  gout,  and  the  lungs  were 
found  to  be  thoroughly  sound.  As  he  had  resided  in  Manchester  all 
his  life  and  had  never  been  abroad,  the  question  of  malaria,  a  reputed 
cause  of  primary  epididymitis,  was  not  considered.  I  consequently 
reported  to  the  man's  employers  that  the  case  was  undoubtedly  due  to 
accident.  Two  weeks  later,  when  I  saw  him  again,  every  trace  of 
epididymitis  had  disappeared,  and  he  informed  me  that  he  had  been 
back  at  work  for  the  past  three  days. 

"Case  2. — The  patient  was  a  strongly-built  gentleman,  41  years  of 
age,  who  was  inclined  to  corpulency,  but  had  in  earlier  life  been  a  well- 
known  athlete.  Although  married  ten  years  no  children  had  resulted 
from  the  union.  His  previous  health  would  have  been  excellent  but 
for  the  fact  that  he  had  suffered  for  the  last  four  or  five  years  from 
piles.  He  had  an  exceptionally  good  family  history,  and  he  positively 
assured  me  that  he  had  never  contracted  gonorrhoea. 

"On  nth  May  1911,  he  was,  during  a  'spring  cleaning,'  lifting 
unaided  one  end  of  a  heavy  upright  grand  piano  while  standing  on  his 
left  foot  and  simultaneously  using  his  right  foot  to  push  the  carpet  into 
its  place  under  the  piano.  While  doing  this,  he  experienced  a  sensation 
as  if — to  use  his  own  words — 'something  suddenly  tore'  on  the  left 
side  of  the  scrotum.  There  was  practically  no  real  pain  at  the  time, 
but  he  became  thoroughly  exhausted  immediately  afterwards  and  was 
compelled  to  lie  down.  About  an  hour  later  he  noticed  that  his  piles 
had  bled  rather  freely. 

"On  19th  May,  eight  days  after  the  accident,  his  left  testicle  began 
to  ache  considerably,  and  he  discovered  that  it  was  reddened  and 
nearly  as  large  as  his  fist.  He  visited  me  the  following  day.  There 
was  then  decided  enlargement  and  tenderness  of  the  left  epididymis, 
and  the  inflammation  was  sharply  confined  to  this  part  of  the  organ. 
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The  cord  for  some  distance  upwards  was  sensitive,  and  decidedly  but 
uniformly  thickened.  A  distinct  recent  ecchymotic  discoloration 
could  be  seen  on  the  left  side  of  the  scrotum.  There  was  a  double 
varicocele,  but  the  varicosity  was  much  more  pronounced  on  the  left 
side.  The  prostate  was  normal,  and  the  vesiculae  seminales  could  not 
be  felt.  No  discharge  could  be  expressed  from  the  urethra,  and  the 
urine  on  inspection  was  clear  and  free  from  filaments. 

"On  31st  May  the  swelling  of  the  epididymis  had  entirely  subsided 
without  leaving  the  slightest  thickening,  the  treatment  employed  being 
merely  rest,  applications  of  Caspar's  ointment,  and  hot  fomentations. 
The  discoloration  of  the  skin  had  also  disappeared.  The  whole  urethra 
was  then  minutely  explored  with  the  same  instruments  as  were 
employed  in  the  former  case,  and  I  was  thoroughly  satisfied  that  the 
urethroscopic  appearances  were  perfectly  normal,  and  that  no  sign  of 
urethritis  was  present." 

Later  in  the  same  year  Dr  J.  \V.  Geary  Grant  published 
two  very  similar  cases/  and  in  the  first  of  them  the  epididymitis 
was  bilateral,  although  pain  had  been  felt  on  one  side  only  : — 

"  Case  i. — A.  B.,  aged  39,  on  Thursday,  whilst  standing  on  two  joists 
of  a  flooring  with  the  feet  about  16  inches  apart,  swung  round  a  plank 
from  the  scaffolding,  and  as  he  did  so  '  felt  a  slight  sting  in  the  right 
groin.'  Xo  squeeze  or  blow.  Pain  was  felt  in  groin,  not  testis;  it  was 
so  slight  that  it  did  not  cause  him  to  stop  his  work,  even  momentarily. 
He  felt  slight  soreness  in  groin,  but  continued  working  up  to  Sunday, 
when  he  noticed  a  swelling  in  the  groin,  and  laid  up.  On  Tuesday  the 
testis  commenced  to  swell.  A  fortnight  ago  he  got  up  for  two  days, 
but  had  to  return  to  bed  on  account  of  the  left  testicle  swelling. 

"The  globus  minor  of  the  right  testis  was  swollen,  not  hard,  and 
there  was  evidently  an  inflammatory  condition  in  process  of  resolution. 
The  rest  of  epididymis,  body  of  testis,  vas,  and  cord  were  perfectly 
normal. 

"  He  never  mentioned  the  condition  of  the  left  testis  until  I  observed 
it  for  myself.  There  was  a  similar  swelling  of  the  globus  minor  of  the 
left  epididymis,  much  flrmer  and  more  lender  than  its  fellow.  Neither 
body  of  testis,  vas,  or  cord  was  in  any  way  affected.  And  there  can  be 
little  doubt  that  it  presented  the  early  stage  of  the  same  inflammatory 
process  that  was  previously  existent  on  the  right  side.  There  was  no 
suspicion  of  any  urethral  discharge.  The  urine  could  not  be  examined. 
He  was  a  leading  light  of  his  particular  religious  denomination,  and 
was  greatly  offended  at  being  asked  certain  questions,  and  in  fact  that 
he  should  be  examined  at  all. 
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"Case  2. — Man  between  20  and  30,  dock  hobbler,  on  Wednesday, 
a  fortnight  before  he  came  under  treatment,  as  he  was  finishing  work, 
threw  down  the  chute  and  jumped  sideways  out  of  the  way;  in 
doing  so  he  felt  'a  twist  on  the  right  side  of  belly,  passing  round  to 
the  groin.'  The  following  morning  the  testicle  began  to  swell,  and 
although  he  went  to  work  the  pain  became  so  severe  that  he  had 
to  give  up.  The  swelling  is  now  subsiding  and  he  has  no  pain. 
The  globus  major  of  the  right  epididymis  was  slightly  enlarged  and 
firm  in  consequence,  but  was  neither  stony,  hard,  nor  craggy  in  feel. 
The  rest  of  the  testis  was  normal,  as  were  the  vas  and  cord,  and 
there  was  no  tenderness  of  the  latter  either  in  the  scrotum  or  in  the 
inguinal  canal.  The  orifice  of  the  urethra  was  perfectly  healthy 
without  the  suspicion  of  a  discharge.  He  complained  of  some  tender- 
ness over  the  lower  part  of  the  right  side  of  the  abdomen ;  there  was 
no  muscular  rigidity.  He  resumed  work  in  about  two  weeks  after  I 
saw  him.     No  examination  of  urine  was  made." 

In  a  note  to  this  case  Dr  Grant  adds  the  following  details  : — 

"It  happened  as  he  was  finishing  work,  he  went  straight  home,  had 
pain  all  the  time,  and  although  he  made  an  effort  the  next  morning 
to  go  to  work,  the  testis  was  then  swollen  and  too  painful  to  allow 
him  to  continue.  ...  In  neither  of  my  cases  was  there  any  ecchymosis 
to  be  made  out." 

The  next  case  with  similar  causation  and  symptoms  was 
reported  by  Mr  R.  E.  Kelly ,^  and  throws  valuable  light  on 
the  etiology  of  the  condition  and  on  the  after-effects  on  the 
testicle  : — 

"...  Some  authors  have  cast  doubt  as  to  whether  torsion  ever 
occurs  in  the  normally  descended  testicle. 

"My  specimen,  however,  I  believe  to  be  a  normally  descended 
testicle.  It  belonged  to  a  boy  aged  19.  Whilst  at  work  he  was  lifting 
a  very  heavy  sack  of  flour  from  a  lorry  on  to  a  step  some  feet  higher. 
Whilst  the  sack  of  flour  was  on  his  back,  he  turned  sharply  round  and 
felt  something  'give'  in  his  left  groin.  This  sensation  was  associated 
with  a  sharp,  stabbing  pain  in  his  groin,  which  lasted  two  minutes. 
He  was  able,  however,  to  continue  at  his  work,  and  he  was  not  seen 
at  the  Royal  Infirmary  until  six  days  later. 

"There  was  never  any  vomiting,  and  when  admitted  to  the 
Infirmary,  he  showed  a  lump  about  the  size  of  an  orange  in  his  left 
groin  just  about  the  external  ring.  The  left  part  of  the  scrotum  was 
empty,  but  the  boy  declared  that  he  was  absolutely  sure  that  he  had 
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had  previous  to  the  accident  a  normally  descended  testicle,  though 
he  stated  that  it  was  somewhat  higher  on  the  left  than  on  the 
right  side. 

"On  exposure  of  the  lump  it  was  found  to  be  a  testicle.  It  was 
completely  purple,  on  account  of  a  hemorrhagic  infarction,  and  the 
tunica  vaginalis  contained  a  little  straw-coloured  fluid.  The  twist 
of  the  organ  had  occurred  in  the  pedicle  formed  by  the  thinned-out 
attachment  of  the  testicle  to  the  peritoneal  covering.  It  was  entirely 
removed;  for  even  in  those  cases  in  which  the  twist  has  been  undone, 
the  testicle  either  sloughs  or  atrophies. 

"The  testicle  looks  a  fair  size  and,  if  we  credit  his  statement, 
then  it  must  have  been  in  the  scrotum  before  the  accident. 

"  How  then  can  one  account  for  its  torsion  ?  I  believe  that  this 
boy  had  a  very  roomy  tunica  vaginalis,  that  it  must  have  extended 
up  the  cord  in  the  form  of  a  diverticulum  in  front  of  the  external 
oblique;  that  it  was,  in  fact,  the  shape  of  the  peritoneal  sac  in  the 
condition  known  as  hernia  en  bissac^  and  that  the  strain  had  pushed 
the  testicle  from  its  normal  resting  place  into  this  diverticulum, 
but  in  ascending  into  this  situation  it  received  its  twist,  which  forms 
one  complete  turn." 

The  following  case  is  reported  by  Barthelemy  ^  as  one  of 
torsion  of  the  testicle.  The  condition  in  that  instance  was 
allowed  to  take  its  course  to  complete  atrophy  of  the  testicle : — 

"C,  aged  21,  without  personal  or  hereditary  defect,  no  affection 
of  genito-urinary  system  nor  trace  of  any.  Four  years  ago,  Aug. 
1907,  in  trying  to  step  down  from  a  foot-bridge  he  slipped,  tried  to 
recover  himself,  and  immediately  felt  '  a  stab  in  the  right  groin  and 
scrotum.'  The  pain  made  him  stop  and  rest  for  a  few  moments. 
With  difficulty  he  got  through  the  day,  having  only  to  keep  his  post 
at  the  bridge  without  any  hard  work.  In  the  evening  he  noticed 
that  '  the  right  part  was  a  little  swollen.'  He  returned  to  his  post 
on  the  following  day.  Eight  days  later,  the  pain  had  increased  by 
degrees,  the  pain  was  much  worse.  He  decided  to  stop  work  and 
keep  in  bed.  He  applied  a  leech  to  the  scrotum  which  caused  a 
slight  hcematoma  which  escaped  without  becoming  infected.  For 
three  weeks  the  right  side  of  the  scrotum  remained  about  the  size 
of  an  orange,  and  was  the  seat  of  shooting  pains.  A  doctor  diagnosed 
orchitis  and  prescribed  only  rest  in  bed.  The  symptoms  eventually 
subsided,  the  swelling  disappeared,  and  he  returned  to  work  at  the 
end  of  six  weeks.  Some  time  afterwards,  not  feeling  his  testicle  in 
the   scrotum,    he    thought   that   it    had   gradually    returned   into    the 
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abdomen  as  the  result  of  his  effort,  and  he  said  this  when  we  first 
examined  him  (on  25th  January  191 1  for  obstinate  neuralgia  of  the 
cord).  In  the  right  side  of  the  scrotum  there  was  a  testicle  the 
size  of  a  haricot  bean.     A  normal  left  testicle." 

The  following  case  quoted  by  Lapointe  ~'  has  an  important 
bearing  on  the  present  enquiry  : — 

"  Obs.  XXXI.     Nanu.     XIIT  Cofigres  International 
de  Medecine,  1900,  p.  401. 

"Young  man  aged  19.  Seen  15th  November  1899.  I"  going 
down  a  cellar  heavily  laden  he  suddenly  felt  pain  in  his  left  testicle. 
Before  long  the  redness  and  swelling  of  the  testicle  made  him  go 
to  bed.  Having  twice  suffered  in  a  similar  way  during  the  preceding 
year  and  always  following  an  effort,  he  applied  cold  compresses,  by 
means  of  which  he  had  obtained  relief  before.  On  this  occasion, 
however,  the  pain  increased  and  he  went  into  hospital. 

"The  local  symptoms  were  such  that  an  exact  diagnosis  was  not 
possible.     The  pain  increased  and  the  temperature  kept  up. 

"  Operation. — On  opening  the  tunica' vaginalis  I  saw  that  the  testicle 
was  enlarged,  dark  red,  almost  black,  and  that  the  cord  was  twisted 
near  the  epididymis. 

"  Castration. — Examination  by  Babes.  Abundant  exudation  in  the 
interstitial  tissue,  which  had  caused  necrosis  of  the  whole  of  the 
glandular  apparatus." 

This  case  shows  that  torsion  which  has  been  brought  on 
by  a  muscular  strain  may  sometimes  disappear  spontaneous!}', 
and  that  when  it  persists  the  damage  done  to  the  glandular 
structure  may  render  subsequent  atrophy  inevitable. 

As  an  indication  that  the  kind  of  case  with  which  we 
are  at  present  dealing  is  not  so  rare  in  general  practice  as 
might  be  supposed,  I  may  conclude  the  series  with  three  cases 
which  Dr  John  Spence  has  met  with  and  of  which  he  has 
kindly  sent  me  the  notes  for  publication  : — 

lliree  Cases  of  Acute  Orchitis. 

"  I.  W.  B  ,  42,  Schoolmaster.  While  boarding  a  car  in  motion 
almost  missed  his  hold  on  the  rail  and  made  a  violent  effort  to 
save  himself.  He  succeeded  in  getting  on,  and  after  being  seated  for 
less  than  five  minutes  was  seized  with  great  pain  in  the  left  testicle 
and  a  dragging,  aching  feeling  running  up  to  the  groin.     On  reaching 
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home  he  found  the  testicle  to  be  swollen  and  exquisitely  tender.  He 
was  confined  to  bed  for  three  weeks,  and  for  the  first  four  days  had  a 
raised  temperature  and  nausea. 

"2.  A.  J.,  19,  Lorryman.  In  assisting  to  unload  a  barrel  of  beer, 
which  was  to  be  run  down  a  chute  from  the  lorry  into  a  cellar,  the 
barrel  suddenly  slid  and  he  jumped  forward  to  grasp  it.  Almost 
immediately  he  became  sick,  with  a  severe  pain  in  the  left  testicle  and 
had  to  stop  work.  He  was  taken  home,  when  it  was  discovered  that  the 
testicle  was  much  swollen  and  very  tender.  Within  an  hour  the 
skin  of  the  scrotum  was  cedematous  and  of  a  dusky-red  colour.  He 
was  incapacitated  for  a  month. 

"3.  J.  R.,  22,  Private,  5th  Royal  Scots.  Cycled  to  General 
Post  Office  and  back  to  headquarters,  a  distance  of  six  miles.  He 
had  to  carry  the  bicycle,  to  which  was  attached  a  fairly  heavy 
mail-bag,  up  a  flight  of  steps.  He  had  no  sooner  done  so,  than  he 
felt  a  sharp  pain  in  the  right  testicle,  accompanied  by  nausea  and  a 
fainting  sensation.  The  pain  soon  travelled  up  into  the  groin,  and 
on  examination  the  testicle  was  found  to  be  not  only  considerably 
enlarged,  but  so  painful  that  patient  could  hardly  bear  to  have  it 
handled.     Period  of  incapacity  lasted  nearly  two  months. 

"  In  recording  these  cases  special  attention  was  given  to  ascertain 
any  previous  disease,  especially  gonorrhoea,  and  in  none  of  them  could 
any  history  of  such  be  obtained.  The  subsequent  course  and  mode 
of  recovery  bore  this  out." 

It  would  not  be  difficult  to  multiply  cases  of  this  kind, 
but  the  fourteen  cases  now  brought  forward  ought  I  think  to 
justify  the  acceptance  of  muscular  strain  of  the  abdominal  wall 
as  the  exciting  cause  of  a  sudden  onset  of  acute  orchitis  and 
epididymitis,  apart  from  either  direct  external  injury  or 
gonococcal  infection.  In  other  words,  P.'s  explanation  of  the 
cause  of  the  acute  orchitis  from  which  he  suffered  is  quite  in 
accordance  with  the  clinical  experience  of  competent  observers. 
'J  his  injury  from  strain,  when  the  necessary  conditions  have 
been  ascertained,  seems  to  stand  on  an  equal  footing  with 
other  injuries  from  strain,  such  as  the  rupture  of  muscle,  the 
tearing  of  ligament,  or  the  sudden  descent  of  a  well-marked 
hernia  in  an  apparently  normal  individual.  When  we  come 
to  enquire  into  the  mechanism  of  the  injury  two  explanations 
arise  out  of  a  consideration  of  the  cases  dealt  with  in  this  paper, 
viz.,  Hilton's  view  that  the  vas  deferens  has  been  ruptured,  and 
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the  view  held  by  Barthclemy  and  others^  that  torsion  of  the 
testicle  has  occurred. 

Although  the  passage  of  blood  from  the  urethra  with 
subsequent  atrophy  of  the  testis  might  be  satisfactorily 
explained  by  a  rupture  of  the  vas  deferens,  it  seems  possible 
to  explain  these  two  phenomena  also  on  the  theory  of  torsion. 
In  that  case  the  torsion  must  have  first  caused  venous  congestion 
of  the  testicle  severe  enough  to  lead  to  blood  effusion  into  the 
seminal  passages  and  must  afterwards  have  passed  off  so  as  to 
allow  the  effused  blood  to  escape  along  the  vas  deferens  into  the 
urethra.  Yet,  after  all,  the  evanescent  torsion  must  have  damaged 
the  testicle  so  severely  that  atrophy  was  the  result.  One  cannot 
speak  dogmatical!)'  in  favour  of  either  view  of  Hilton's  cases. 
Perhaps  at  a  future  date  more  light  may  be  shed  on  the  subject. 

In  Ker's  case  a  blood-stained  fluid  escaped  from  the 
urethra  shortly  after  the  accident,  but  the  testicle,  instead  of 
becoming  atrophied,  passed  into  a  state  of  chronic  inflammation. 
This  can  hardly  have  resulted  from  rupture  of  the  vas  deferens, 
and  accords  more  with  torsion,  acting  for  a  limited  period. 

A  study  of  cases  of  torsion  shows  that  while  the  condition  is 
especially  prone  to  occur  when  the  testicle  hangs  abnormally  free 
in  the  scrotum,  it  has  been  found  in  cases  which  at  least  present 
no  abnormality  to  external  examination.  ]\Ioreover,  although 
torsion  may  take  place  while  the  patient  is  sitting  still,  or  even 
during  sleep,  it  has  most  frequently  been  associated  with  exertion 
involving  the  abdominal  muscles.  Thus  Lapointe^  in  dealing 
with  the  immediate  or  determining  cause  of  torsion  of  the  testicle 
refers  to  the  records  of  thirt}'-four  published  cases.  Of  these,  six 
had  no  history  of  preceding  traumatism  or  effort.  In  five  of 
these  six  cases  the  affected  testicle  was  intra-scrotal,  and  the 
exciting  cause  of  the  torsion,  he  thinks,  was  an  action  of  the 
cremaster  muscle.  In  nine  cases  no  explanation  of  the  torsion 
was  available,  but  in  the  remaining  nineteen  cases  the  observers 
had  recorded  a  determining  cause.  In  some  cases  this  was 
considered  to  be  an  effort  to  lift  or  carry  a  heavy  weight. 
Sneezing,  blowing  a  wind  instrument,  straining  in  defecation 
are  referred  to  in  others.  Two  patients  suffered  from  torsion  as 
they  made  a  leap,  another  after  a  fall  of  several  metres  without 
any  contusion  of  the  scrotum.  The  various  causes  seem  to  act 
through  the  mechanism  of  an  effort  which  involves  contraction 
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of  the  muscles  of    the  abdominal  wall.     An    inguinal   testicle 
is  then  especially  liable  to  be  affected. 

A  local  traumatism  is  given  as  cause  in  only  one  case  of 
intra-scrotal  torsion  —  the  patient  had  squeezed  his  scrotum 
between  his  thighs  in  lifting  a  heavy  wheelbarrow. 

If  torsion  be  accepted  as  the  explanation  of  the  greater 
number,  if  not  all,  of  these  cases,  and  if  the  cremaster  be  the 
agent  responsible  for  the  torsion,  this  view  makes  it  easy  to  see 
why  a  severe  abdominal  strain  may  be  the  primary  determining 
cause  of  torsion.  The  cremaster  shares  in  the  contraction  of  the 
internal  oblique  muscle,  and  a  general  venous  congestion 
resulting  from  fixation  of  the  diaphragm  in  a  supreme  effort 
would  affect  the  pampiniform  plexus.  Dilation  of  the  veins 
leading  from  the  testicle,  if  it  does  not  predispose  to  torsion,  as 
some  think  it  does,  would  at  least  aggravate  the  venous  conges- 
tion which  at  once  results  from  torsion. 

The  very  rapid  onset  of  testicular  swelling  has  been  a  marked 
feature  in  many  of  these  cases.  In  the  absence  of  direct 
traumatism,  torsion  accounts  very  readily  for  this. 

In  the  clinical  histories  of  the  fourteen  cases  to  which  I  have 
called  attention,  the  symptoms  vary  as  to  rapidity  of  onset,  as 
to  severity,  and  as  to  after-results.  These  variations  may  be 
explained  by  differences  in  the  number  of  rotations  which  the 
testicle  had  undergone,  in  the  permanency  or  otherwise  of  the 
torsion,  and  in  the  duration  of  the  torsion  when  it  had  spontane- 
ously disappeared.  The  symptoms  of  inflammation  which  have 
been  observed  would  be  due  to  the  damage  done  to  the  tissues 
by  the  interference  with  its  circulation.  Although  micro- 
organismal  irritation  is  the  commonest  cause  of  inflammation,  we 
need  sometimes  to  be  reminded  that  it  is  very  far  from  being 
the  only  cause.  Lister  ^*^  and  Burdon  Sanderson  ^^  taught  us 
that  long  ago. 

The  next  question  is  more  easily  answered — Could  the 
orchitis  and  epididymitis  which  we  have  now  accounted  for  have 
set  up  a  tuberculous  condition  of  the  affected  parts  ? 

We  know  that  a  trauma  from  a  blow  or  crush  excites 
inflammation,^-  and  this  may  stimulate  a  latent  tuberculous 
focus  into  activity  or,  if  there  be  no  such  focus  present,  lead 
to  the  development  of  a  new  focus.  If  that  be  true  of  inflam- 
mation from    trauma    it    would   doubtless  be  equally    true    of 
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inflammation  from  torsion  of  the  cord.  In  the  latter  case,  the 
inflammation  would  result  from  damage  done  to  the  tissues  by 
interference  with  their  blood-supply  instead  of  from  mechanical 
injury. 

With  regard  to  the  interval  of  time  between  the  injury  and 
the  formation  of  the  tuberculous  abscess,  which  was  alleged  at 
the  trial  to  be  insufficient,  there  is  no  difficulty  if  an  existing 
tuberculous  focus  be  assumed.  Such  foci  are  often  unnoticed  till 
they  are  of  considerable  size. 

In  the  two  following  cases  of  rapid  onset  of  tuberculosis  of  the 
testis  after  injury,  the  presence  or  absence  of  a  latent  focus  is 
uncertain,  and  we  may  suppose  it  present,  as  it  may  have  been 
in  P.'s  case  : — 

In  November  1903,  Antony  R.,  aged  15,  was  admitted  to  Ward  18, 
Royal  Infirmary,  Edinburgh,  suffering  from  a  tuberculous  right  testis 
and  epididymis. 

History. — Five  weeks  previously,  patient  was  walking  in  the  street, 
when  on  turning  round  he  was  struck  on  the  testicle  by  a  potato  thrown 
by  some  boy  playing.  Patient  felt  great  pain  and  fell  down  and  some 
boys  picked  him  up.  In  about  a  quarter  of  an  hour  he  felt  all  right 
and  had  breakfast.  On  returning  to  his  work,  patient  again  felt  pain, 
but  continued  to  work.  He  worked  for  two  days,  but  after  that  went 
to  Leith  Hospital,  where  he  was  given  a  lotion  and  a  suspensory 
bandage.  The  lodon  did  not  lessen  the  swelling,  but  seemed  to  make 
it  harder.  Swelling  then  burst  and  pus  escaped.  .  .  .  Three  years  ago  he 
had  hip-joint  disease  and  some  spinal  trouble. 

On  admission  the  right  side  of  the  scrotum  was  swollen  and  red, 
and  showed  the  healed  scar  of  an  abscess.  The  right  epididymis  was 
tender,  and  was  hard  and  nodular  below  and  fluctuating  above.  The 
apices  of  both  lungs  showed  signs  of  tuberculosis. 

The  tuberculous  testicle  was  excised.  In  this  case  within  the  five 
weeks'  interval  between  the  blow  and  the  boy's  admission  to  the 
Infirmary,  a  tuberculous  abscess  had  formed,  burst,  and  healed  again. 

Thomas  J.,  aged  18,  was  admitted  to  Ward  18,  Royal  Infirmary, 
Edinburgh,  30th  August  191 1,  suffering  from  tuberculous  left  testicle 
with  sinus  in  scrotum.  Twelve  weeks  previously  he  was  struck  on  the 
left  testicle  with  a  bolt  projecting  from  a  hutch.  That  night  the  testicle 
swelled  up  and  was  so  painful  that  he  had  to  remain  in  bed  for  a 
fortnight.  By  that  time  the  swelling  had  subsided  and  he  returned  to 
work,  but  in  a  few  days  swelling  came  on  once  more,  accompanied 
with  pain.     This  caused  him  to  give  up  work  in  three  weeks,  and  a 
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fortnight  later  the  swelling   on    the  surface  burst,  and    continued  to 
discharge  up  to  his  admission.     The  pain,  however,  did  not  return. 

In  this  case  a  tuberculous  abscess  burst  about  seven  weeks  after 
the  injury,  and  was  probably  well  advanced  a  week  or  two  earlier. 

Supposing  no  focus  to  have  been  present  in  P.'s  case,  would 
four  and  a  half  weeks  have  allowed  time  for  the  development  of 
a  focus  and  for  its  resulting  in  abscess? 

The  following  case  recorded  by  Sir  W.  Watson  Cheyne^^  is 
the  only  one  I  can  find  in  which  an  injury  to  apparently  .sound 
tissues  has  rapidly  led  to  the  formation  of  a  tuberculous  ab.scess. 

"A  female  child,  aged  5  years,  with  no  phthisical  history,  no 
evidence  of  previous  tubercular  history,  but  with  a  strumous  type  of 
face,  fell  and  struck  the  lower  part  of  the  sternum  five  weeks  before 
admission.  There  had  been  no  swelling  or  pain  in  the  sternum  before 
the  accident.  After  the  accident  she  began  to  complain  of  pain  over 
the  seat  of  the  injury,  and  a  swelling  formed,  evidently  affecting  both 
the  bone  and  the  soft  parts  over  it.  On  incising  the  swelling  a  drop 
or  two  of  thick  pus  came  out.  The  thickened  soft  parts  were  dissected 
away,  and  it  was  found  that  the  bone  had  become  extensively  softened 
and  infiltrated  with  caseous  material.  In  this  case  there  was  no 
mistaking  the  clinical  appearances  indicative  of  tubercular  disease  and 
the  microscopical  examination  confirmed  the  diagnosis." 

As  the  tuberculous  nodule  over  the  injured  sternum  was  well 
formed  and  had  attacked  the  underlying  bone  within  five  weeks 
of  the  injury,  it  must  have  been  well  advanced  at  least  a  week 
before  that. 

No  doubt  other  similar  cases  of  rapid  tuberculous  develop- 
ment after  injury  are  to  be  met  with  in  out-patient  practice, 
but  records  of  them  are  not  easy  to  obtain. 

The  conclusions  to  which  I  think  this  study  of  P.'s  case  leads 
us,  are  as  follows  : — 

1.  Acute    orchitis    and    epididymitis  may  be  caused  by  a 

severe  abdominal  strain  and  may  show  itself  by  pain, 
swelling  and  discoloration  within  an  hour  or  two  of 
the  onset. 

2.  This  may  occur  without  any  gonococcal  or  other  organismal 

infection  of  the  urethra  or  of  the  parts  affected. 

3.  It  may  occur  without  an}'  apparent  abnormality  of  the 

testicle. 

4.  The  acute  inflammation  is  sometimes  at  least  the  result 
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of  torsion  of  the  cord  induced  by  the  strain,  which 
possibly  acts  by  exciting  vigorous  or  irregular  action 
of  the  cremaster  muscle. 

5.  In    some    cases    the    inflammation    may    be    caused,    as 

Hilton  supposed,  by  a  rupture  of  the  vas  deferens 
with  simultaneous  injury  to  the  vessels  and  nerves  of 
the  cord. 

6.  The  acute  orchitis  and  epididymitis  thus  produced  may 

end  (a)  in  an  active  tuberculous  affection  of  the 
epididymitis,  either  by  exciting  a  latent  focus  of 
tuberculosis,  or  by  giving  rise  to  the  conditions  suitable 
for  the  development  of  a  new  focus ;  or  (d)  in  complete 
atrophy  of  the  testicle. 

7.  As  a  corollary  to  the  possible  presence  of  torsion  of  the 

cord  in  these  sudden  attacks  of  pain  in  the  groin  and 
testicle  during  muscular  strain,  it  is  advisable  for  the 
medical  attendant  to  treat  them  as  torsions  of  the  cord 
unless  he  can  be  satisfied  that  no  torsion  exists  at  the 
time  he  sees  the  case. 

References. — '  Clinical  Lectures  delivered  at  Guy's  Hospital  during 
the  Winter  Session,  1866-7,  by  John  Hilton,  F.R.S.,  arranged  for  publica- 
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2.  ON  VACCINES 

By  ROBERT  ROBERTSON,  M.B.,  CM. 

Having  been  asked  to  give  a  paper  before  this  Society,  I  have 
chosen  a  subject  of  which  I  have  considerable  experience,  and 
which,  I  think,  will  be  of  interest  to  the  members.  I  propose  to 
direct  your  attention  to  the  use  of  vaccine  therap}'  in  the  first 
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place  in  general  practice.  That  it  has  a  proper  and  well- 
appointed  place  is,  in  my  mind,  very  evident.  With  the  spread 
of  information  of  correct  bacteriological  technique,  vaccine 
treatment  will  become  more  and  more  successful.  The  treat- 
ment of  disease  caused  by  a  bacterial  infection  where  you  have 
the  correct  vaccine  is  marvellous  in  its  effect.  It  should  be  to 
the  clinician  as  a  fine  instrument  is  in  the  hands  of  a  skilled 
surgeon.  A  vaccine  improperly  used  by  the  physician  is  like 
a  surgeon  using  a  scalpel  for  whittling  a  piece  of  wood. 

That  vaccine  treatment  is  of  great  use  in  the  commoner 
diseases  is  well  known.  Boils  and,  in  fact,  any  of  the  general 
septic  affections  of  the  skin,  previously  so  troublesome  to  treat, 
are  usually  cured  with  a  good  stock  vaccine  with  one  proviso, 
namel}',  tJiat  the  doses  are  carefully  regulated.  As  a  rule  three, 
or  at  most  four,  inoculations  with  a  stock  staphylococcal 
vaccine  will  completely  immunise  a  patient  against  this  form  of 
infection.  If  the  stock  vaccine  fails,  it  will  usually  be  found 
that  even  an  autogenous  vaccine  will  fail  also.  The  reason  for 
this  is  probably  that  there  is  another  type  of  infection  present 
which  is  overshadowed  by  the  staphylococcus,  and  is  accordingly 
unrecognised.  Generally  speaking,  therefore,  a  good  stock 
staphylococcus  stops  boils. 

In  the  treatment  of  common  cold,  vaccine  therapy  is  coming 
to  be  accepted  as  a  routine  form  of  treatment.  The  usual  cold 
depends  on  the  presence  of  the  micrococcus  catarrhalis.  This 
is  very  often  associated  with  streptococci  and  staphylococci. 
Carriers  of  influenza  are  always  in  our  midst,  and,  as  most  of 
the  stock  vaccines  contain  influenza  bacillus,  it  is  very  necessary 
to  give  a  small  initial  dose,  otherwise  a  severe  reaction  may 
result.  This  brings  out  the  importance  of  recognising  the 
difference  between  therapeutic  immunisation  as  opposed  to 
vaccine  therapy.  In  the  former  you  are  raising  the  immunity 
against  a  probable  infection,  whereas  in  vaccine  therapy  the 
attempt  is  to  augment  the  already  overtaxed  defensive  forces 
of  a  sufferer.  There  is  one  diagnostic  means  of  knowing  if  it  is 
the  micrococcus  catarrhalis  which  is  causing  most  of  the 
mischief  If,  twenty-four  or  forty-eight  hours  afterwards,  where 
you  are  using  a  micrococcus  catarrhalis  vaccine,  the  part 
becomes  very  red  and  painful,  it  is  probable  that  you  are 
dealing  with  a  catarrhalis  infection. 
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I  have  found  from  my  own  experience  that  about  90  per  cent, 
of  the  cases  of  sciatica  and  neuritis  generally  are  rheumatic 
in  origin,  and  are  usually  cured  in  a  matter  of  three  or  four 
weeks  by  a  streptococcus  vaccine.  Tonsilitis  is  a  very  easily 
cured  condition.  Provided  you  get  the  case  sufficiently  early, 
you  prevent  the  formation  of  pus.  People  who  are  subject  to 
tonsilitis,  followed  by  abscess,  have  frequent  attacks.  A  patient 
who  has  had  experience  of  the  abscess,  and  who,  in  a  subsequent 
attack,  is  treated  by  a  vaccine,  usually  expresses  the  greatest 
delight  with  the  treatment,  because  he  finds  that  he  gets  a 
much  longer  period  of  immunity.  Cases  of  chronic  pharj^ngeal 
catarrh  are  a  very  annoying  condition  as  a  rule.  There  are 
only  small  stumps  of  tonsils,  red  and  congested  fauces,  and  the 
posterior  pharynx  with  the  typical  red  granulations.  There  is 
generally  difficulty  in  swallowing.  Treatment  takes  time,  but 
most  of  these  cases  can  be  made  perfectly  comfortable  and  well, 
with  a  complete  disappearance  of  the  abnormal  redness,  by  the 
use  of  a  mixed  streptococcus  and  staphylococcus  vaccine.  They 
require  about  a  dozen  injections.  I  have  just  finished  treating 
one  such  patient  who  came  to  ask  me  if  I  could  prevent  him 
having  a  recurrence  of  his  rheumatism.  I  found  that  he  had 
had  a  pneumonia,  with  pleurisy,  six  years  before,  and  thought 
that  it  was  likely  that  his  rheumatism,  which  had  been  of  the 
ordinary  muscular  type  lasting  for  a  considerable  time,  had 
arisen  from  his  throat.  After  treatment,  his  throat  is  now 
feeling  better  than  it  has  done  for  several  years,  and,  incidentally, 
the  pain  from  a  pleuritic  adhesion  had  disappeared  from  his 
side.  Vaccine  therapy  is  always  worth  trying  for  the  continuous 
pain  of  pleuritic  adhesion.  1  have  had  three  or  four  cases  now 
where  the  pain  has  completely  disappeared  after  the  steady  use 
of  a  vaccine. 

Colds  in  the  Head. — I  am  frequently  asked  to  treat  people 
for  recurrent  colds.  It  is  astonishing,  if  a  routine  examination 
of  the  nose  is  made,  how  frequently  evidence  of  a  diseased 
condition  is  found.  Now,  vaccines  can  never  overcome  any 
mechanical  difficulty.  If  there  is  any  interference  with  the 
circulation  of  air  and  blood  through  the  nose,  you  may 
temporarily  help  the  patient  by  a  vaccine,  but  you  can  never 
cure  him  until  the  mechanical  obstruction  is  removed.  A  very 
common  sequel  to  a  severe  influenza  cold  is  inflammation  in  the 
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ear,  very  often  going  on  to  suppuration  and  perforation  of  the 
drum.  A  good  stock  vaccine  used  sufficiently  early  prevents 
this  development.  I  have  found  cases  in  which  there  has  been 
considerable  discharge  from  the  ear,  and  in  which  the  condition 
has  been  allowed  to  become  chronic,  improved  by  the  use  of 
a  good  stock  catarrh  vaccine.  Here  the  dose  should  be  small 
at  first,  and  gradually  increased  as  improvement  takes  place. 
Such  cases,  however,  if  the  patient  can  afford  it,  should  have  an 
autogenous  vaccine  prepared,  and  then,  as  a  rule,  the  results  of 
treatment  are  very  brilliant.  The  relief  of  frontal  headache  and 
inflammation  of  the  frontal  sinus  is  very  speedily  effected  by 
a  stock  vaccine.  Such  a  case  was  one  of  the  first  I  tried  a 
vaccine  on,  and  with  complete  success,  eight  years  ago. 

In  regard  to  the  treatment  of  erysipelas,  which  is  really  ju.st 
a  cellulitis,  I  have  for  the  last  seven  or  eight  years  treated  such 
cases  with  great  success.  The  vaccine  which  I  employ  contains 
both  staphylococcus  and  streptococcus,  and  I  believe  that  the 
good  results  of  treatment  are  due  to  the  combination  of  the 
two  organisms.  After  successfully  treating  about  thirteen 
cases,  most  of  which  were  cured  within  a  week,  I  asked  Dr  Ker 
if  he  would  try  it  on  a  large  scale  at  the  fever  hospital.  He 
was  to  do  so,  but,  unfortunately,  the  war  broke  out,  and  nothing 
could  be  done.  Since  then  I  have  accumulated  a  considerable 
number  of  cases,  some  sixty  or  seventy,  of  all  degrees  of 
severity,  and  so  far  I  have  not  had  a  failure  in  at  least  arresting 
the  disease  within  a  week.  Since  I  began  this  treatment,  on 
account  of  circumstances,  I  have  only  sent  two  cases,  such  as 
I  have  been  in  the  habit  of  treating  at  home,  to  the  fever 
hospital.  They  had  to  stay  a  considerable  time  there,  the  last 
one  being  nine  weeks  in  hospital.  His  scalp  required  to  be 
opened  in  several  places,  and  the  wounds  took  a  long  time  to 
heal.  I  have  only  once  had  to  open  a  small  abscess  amongst 
all  the  cases  that  I  have  treated,  and  that  was  one  of  great 
severity,  which  I  have  just  finished  attending  now.  Mr  Wade 
was  good  enough,  on  account  of  the  interest,  to  go  and  see  this 
case  with  me.  It  is  important  in  all  cases  of  erysipelas  of  the 
head  that  the  teeth  and  nose  should  be  very  carefull}-  examined, 
as  these  are  two  common  causes  of  infection.  I  can  strongly 
recommend  this  treatment  as  likely  to  be  successful,  although, 
of  course,  there  must  be  cases  where  it  will  fail.     At  any  rate, 
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I  have  sufficient  experience  of  it  to  know  that  it  is  the  best 
form  of  treatment  I  have  come  across,  and  very  much  better 
than  the  ordinarily  accepted  treatment. 

In  regard  to  the  treatment  of  acute  diseases  by  vaccine,  I 
have  heard  it  repeatedly  said  that,  while  a  vaccine  is  useful  in 
chronic  cases  it  is  no  use  in  acute  cases.  Now  this  is,  in  my 
experience,  far  from  true.  Vaccines  are  of  the  greatest  use  in 
acute  diseases,  and  to  prove  my  point,  I  will  show  you  on  the 
screen  some  charts  of  pneumonias,  one  of  the  most  acute 
diseases  we  are  called  upon  to  treat.  You  will  see  the  marvellous 
results  which  can  be  obtained  by  vaccine  therapy.  I  think 
always  in  pneumonia  you  get  beneficial  results  from  the  early 
exhibition  of  a  pneumococcus  vaccine,  and  it  seems  to  benefit 
even  those  cases  which  do  not  give  such  brilliant  results  as 
indicated  on  the  charts.  At  any  rate,  one  can  say  that  you 
have  a  25  per  cent,  chance  of  really  aborting  a  pneumonia, 
provided  you  use  this  treatment  at  the  earliest  possible  moment, 
and  I  think  the  results  obtained  are  analogous  to  the  results 
obtained  in  diphtheria  by  antitoxin  treatment.  Thus,  the 
earlier  the  treatment  is  instituted,  the  more  likely  you  are  to 
cure  the  disease.  I  find  that  I  get  rather  better  average  results 
than  one  would  expect  from  the  American  investigations.  A 
possible  explanation  of  this  is  that  the  ordinary  stock  vaccines 
are  probably  made  from  the  first  cultures  and  contain  more 
than  just  a  pneumococcus,  probably  streptococci  besides. 

I  have  had  now,  on  some  four  or  five  occasions,  an  opportunity 
of  seeing  a  case  like  the  following  where  the  whole  process  has 
terminated  after  the  use  of  a  vaccine.  The  patient  was  suddenly 
seized  with  a  shivering  ;  flushed  face  ;  temperature  102  to  103  ; 
pain  in  the  side  ;  great  limitation  in  the  breathing ;  no  expansion 
of  the  chest  on  one  side ;  very  short  cough ;  no  expectoration. 
On  giving  a  pneumococcus  vaccine  in  the  evening,  the  tempera- 
ture was  normal  the  following  morning,  and  the  s}^mptoms 
practically  all  gone,'  even  the  pain.  I  have  no  doubt  in  these 
cases  the  on-coming  pneumonia  was  aborted  before  it  could 
develop.  I  think,  too,  it  is  possible  to  give  a  larger  dose  of 
the  pneumonia  vaccine  than  is  usually  indicated.  This  depends, 
however,  on  the  day  of  the  disease  when  the  patient  is  seen.  I 
usually  give  20  to  25  millions. 

I  now  show  you  a  case  which  is  both  a  failure  and  a  brilliant 
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success  from  a  vaccine  point  of  view.  This  is  a  young  lady, 
about  30  years  of  age,  who  had  suffered  from  rheumatism,  a 
kind  of  fibrositis,  for  the  past  twelve  years.  During  the  last 
two  years  it  had  been  so  bad  as  to  practically  incapacitate  her. 
An  autogenous  vaccine  was  prepared  by  Dr  Ford  Robertson, 
but  the  result  was  not  gratifying.  She  was  very  bad  with 
pleurodynia,  and,  during  the  course  of  her  treatment,  she 
developed  an  apparently  idiopathic  abscess  of  the  septum  of 
her  nose.  This  was  probably  due  to  an  anaerobic  micrococcus 
catarrhalis  recovered  from  the  nose.  The  abscess  was  opened 
and  drained,  and  she  saw  Dr  J.  S.  Fraser,  who  was  very  interested 
in  the  condition  on  account  of  its  extreme  rarity.  As  she  was 
not  getting  any  better,  and  had  at  various  times  had  tenderness 
over  the  appendix,  I  asked  Mr  John  Fraser  to  see  her.  He 
decided  that  her  appendix  was  enlarged  and  tender,  and  should 
be  removed.  This  was  done,  and  the  operation  was  successful. 
She  went  on  all  right  until  the  stitches  were  taken  out.  On 
that  day  the  temperature  began  to  rise  and  her  breathing 
became  fast.  A  large  patch  of  pneumonia  was  discovered  at 
the  left  base.  A  stock  pneumococcus  vaccine  and  colloidal 
sulphur  was  given.  The  temperature  at  once  fell  to  normal, 
and  remained  so  for  about  seven  days.  During  this  period 
there  was  no  improvement  in  the  condition  of  the  lung  to  be 
made  out  clinically.  Then  her  temperature  rose  again.  Another 
pneumococcus  vaccine  was  given,  but,  as  you  see,  there  was 
no  improvement  in  the  temperature.  Some  of  her  own  ex- 
pectoration was  then  submitted  to  Dr  Ford  Robertson,  and  a 
streptococcus  pyogenes,  staphylococcus  pyogenes,  micrococcus 
catarrhalis,  and  other  organisms  were  found.  A  diphtheroid 
was  also  got  from  her  bowel.  Some  of  the  streptococcus 
pyogenes  was  injected  first  along  with  the  diphtheroid  obtained 
from  her  stools.  She  had  a  violent  reaction  and  was  made  very 
ill,  the  temperature  shot  away  up.  She  became  very  mixed 
in  her  ideas,  and  was  mildly  delirious.  Her  heart  became 
irregular,  and  a  pericarditis  commenced.  The  temperature  then 
quickly  fell  and  an  improvement  in  her  condition  set  in.  The 
various  other  organisms  found  were  made  into  a  vaccine  and 
combined  with  the  streptococcus  and  diphtheroid,  and  the 
combined  vaccine  injected.  Her  lung  from  that  time  began  to 
clear  rapidly  up ;  the  pericarditis  also  disappeared.     Her  lung 
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condition  has  now  cleared  up,  but  her  rheumatism  is  still 
causing  a  good  deal  of  trouble.  This  case  shows  the  effects 
of  the  exhibition  of  a  vaccine  in  a  very  acute  condition,  and 
where  the  patient  was  in  a  very  serious  condition  of  health. 

Tuberculin. — I  show  you  here  two  cases,  one  of  them  a  young 
girl  who,  after  two  and  a  half  years'  treatment,  has  been  definitely 
cured  of  a  tubercular  dactylitis.  It  had  been  going  on  for  a 
number  of  years,  and  you  see  that  as  a  result  of  the  finger 
being  twisted  while  in  plaster  of  Paris  it  has  left  it  a  little  bit 
distorted.  This  girl  was  very  tired  and  miserable,  and  is  now 
perfectly  well. 

I  show  you  here  a  case  of  glands  in  the  neck,  undergoing 
treatment,  and  where  they  are  disappearing  very  rapidly.  This 
is  an  interesting  case,  which  was  thought  to  be  one  of  Hodgkin's 
disease,  and  which  was  treated  accordingly  with  injections  of 
novarsenobillon,  with  no  improvement.  One  of  the  glands  was 
then  excised  and  found  to  be  tubercular.  Treatment  was  begun 
on  31st  March  1920.  Here,  also,  the  main  thing  that  the 
patient  feels  is  the  great  improvement  in  her  general  health. 

It  is  now  possible  to  treat  many  cases  of  indigestion, 
especially  intestinal  indigestion,  with  vaccine.  It  requires  a 
knowledge  of  how  the  intestinal  flora  is  altered  by  diet  and  by 
various  bacteria.  Flatulent  distention  of  the  intestine  in  cases 
of  diarrhoea  can  be  quite  successfully  treated  by  a  vaccine 
containing  bacillus  coli  and  a  combination  of  various  other 
organisms,  commonly  inhabiting  the  bowel. 

So  far  these  cases  have  been  treated  almost  entirely  by 
stock  vaccines.  The  difficulty  and  expense  of  getting  a 
particular  organism  will  often  preclude  autogenous  vaccines 
being  prepared,  and,  besides,  these  are  mostly  acute  cases, 
where  the  time  for  the  preparation  of  a  vaccine  is  non-existent, 
and  you  must  use  something  on  the  spur  of  the  moment. 

In  the  so-called  neurasthenics  there  is  nearly  alwa}'s  a 
history  of  intestinal  indigestion.  You  get  in  most  of  these 
cases  pretty  much  the  same  intestinal  flora,  anaerobic  and 
aerobic  diphtheroids,  streptococcus  faecalis,  and  abnormal  coliform 
bacilli.  These,  probably  by  their  effect  on  the  sympathetic 
system,  set  up  the  reflex  phenomena  such  as  the  tach}xardia 
and  the  over-stimulation  of  the  thyroid.  If  the  condition  is 
allowed  to  go  on  long  enough,  hypothyroidism  of  a  mild  degree 
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results,  so  mild  that  it  is  difficult  to  recognise.  It  is,  however 
sufficiently  marked  to  make  the  patient  feel  very  ill,  and  it 
accounts  for  many  of  the  weary  cases  where  one  has  to  listen  to 
painful  and  apparently  irrelevant  details  of  illness.  It  was  a 
knowledge  of  such  conditions  that  led  me  to  introduce  a  new 
form  of  treatment  for  chilblains.  In  nearly  all  advanced  cases 
there  is  a  feeling  of  intense  coldness,  with  dead  fingers.  I 
reasoned  from  this  that  the  preliminary  stage  to  the  dead 
fingers  was  the  partial  poisoning  of  the  local  vasomotor  nerves 
in  the  extremities.  Once  a  chilblain  has  commenced,  it  becomes 
a  suitable  nidus  for  the  staphylococcus  and  streptococcus,  and 
you  get  your  cracked  and  hacked,  suppurating  chilblains.  I 
have  found  the  treatment  of  this  condition  by  vaccine,  founded 
on  the  above  assumption,  very  satisfactory.  Some  people  are 
cured  b}-  one  or  two  vaccines,  others  require  a  fairly  prolonged 
course. 

In  many  of  these  cases,  however,  the  toxins  are  permanently 
there  on  account  of  some  mechanical  factor  in  the  bowel,  and 
until  that  factor  is  overcome,  vaccine  treatment  can  only 
improve  the  condition,  it  will  not  cure  it.  That  mechanical 
factor  is  very  often  dependent  on  a  large,  mobile  caecum. 
I  have  had  some  of  these  cases  cured  by  a  partial  colectomy, 
but  more  recently  a  great  improvement  has  followed  their 
treatment  by  simply  involuting  the  cscum,  reducing  its  size, 
and  stitching  it  into  position  or,  without  involution,  putting  it 
up  into  its  position.  In  other  words,  in  these  cases  there  is  not 
any  one  single  line  of  treatment  successful.  We  are  dealing 
with  a  complex  problem,  and  each  causative  factor  must  be 
separately  attacked. 

I  now  propose  to  take  up  the  treatment  of  so-called 
neurasthenia.  These  cases  are  very  fascinating,  but  very 
difficult  to  treat  on  account  of  the  abnormal  mental  condition 
of  the  patients.  To  call  them  neurasthenic,  and  be  satisfied 
with  that,  is  not  enough.  One  must  go  a  step  further.  Why 
should  they  be  neurasthenic  ?  Here  is  a  typical  case.  A  lady, 
aged  46  years,  had  always  been  delicate  from  her  childhood. 
She  was  always  weary,  tired,  listless,  completely  constipated — 
exhibiting  an  advanced  condition  of  Raynaud's  disease.  The 
fingers  often  became  dead  white.  As  the  years  went  on  they 
became  worse,  and  latterly,  on  account  of  progressive  devitalisa- 
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tion,  the  fingers  became  infected,  probably  by  a  staphylococcus, 
and  suppurated.  One  had  the  feeling  that  unless  something 
were  done  the  fingers  would  become  gangrenous.  Her 
condition  was  a  very  miserable  one.  She  was  unable  to  take 
food.  On  examination  of  the  abdomen  she  was  found  to  have 
a  narrow,  contracted  waist.  The  caecum  was  large  and  mobile, 
and  splashing  and  gurgling  could  be  elicited.  An  X-ray  photo- 
graph confirmed  the  diagnosis.  The  explanation  of  the  fingers 
became  quite  simple.  Mr  John  Fraser  was  then  consulted,  and 
decided  to  operate.  He  performed  the  usual  operation  for  such 
conditions.  At  the  operation  an  old  chain  of  tubercular  glands 
was  found  just  below  the  csecum.  Since  the  operation,  on  the 
23rd  July  1920,  she  has  improved  very  much.  Within  a  couple 
of  days  it  was  noticeable  that  her  fingers  had  much  more 
circulation  in  them,  and  since  then  their  condition  has  very 
decidedly  improved.  They  do  not  turn  dead  now,  and  there  is 
no  suppuration.  This,  to  my  mind,  confirms  the  opinion  that 
the  vasomotor  poisoning  was  due  to  the  septic  absorption  from 
the  bowel.  Advantage  was  taken  of  the  knowledge  gained  at 
the  operation  of  a  tuberculous  trouble,  and  she  has  been  put  on 
a  course  of  tuberculin.  It  is  interesting  to  note  in  this  case 
that  the  patient,  although  exhibiting  a  tendency  to  myxoedema, 
derived  no  benefit  from  thyroid  treatment  before  the  operation 
on  her  bowel.  After  the  abdominal  cesspool  had  been  repaired 
she  at  once  responded  to  thyroid  treatment.  Her  hands  began 
to  perspire. 

Here  is  another  case,  a  man  aged  46  years.  He  had  been 
a  year  and  a  half  off  his  work  ;  he  was  very  depressed  and 
could  not  concentrate  his  attention  on  his  work.  His  digestion 
was  not  good  ;  his  abdomen  was  very  tympanitic ;  there  was 
no  splashing ;  the  caecum  seemed  normal ;  there  were  acne 
spots  on  his  face ;  he  was  very  sleepless,  if  he  did  fall 
asleep  he  wakened  up  in  a  very  troubled  condition.  He  had 
been  away  for  several  months  in  the  country,  had  seen  a  con- 
sultant there  who  advised  him  just  to  carry  on.  Probably,  b}- 
my  being  sympathetic,  he  told  me  something  about  his  youth 
and  adult  life  which  was  very  illuminating.  In  this  case  there 
was  evidently  considerable  irritation  arising  from  the  bowel. 
He  had  the  acne  bacillus,  which  is  a  diphtheroid ;  he  was 
probably  passing  diphtheroids  through  his  urine,  and  the  line  of 
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treatment  was  obvious.  He  was  treated  with  stock  vaccines 
along  these  lines,  and  after  his  first  injection  he  had  the  best 
week  since  he  had  turned  ill  eighteen  months  previously.  He 
had  slept  a  sound,  refreshing  sleep.  The  following  week  he 
could  not  be  restrained,  but  started  his  work.  He  has  been  at 
his  work  for  over  three  months  now.  This  case  is  interesting 
on  account  of  the  dosage.  The  least  excess  of  dosage  makes 
him  ill.  The  acne  spots  have  entirely  disappeared  from  his 
face,  he  takes  an  interest  in  his  wife  and  family,  takes  a  great 
interest  in  his  work,  and  in  the  course  of  another  couple  of 
months  will  probably  be  completely  well. 

Here  is  another  very  interesting  case.  A  male,  aged  39, 
complained  of  a  burning  sensation  in  the  lower  part  of  his 
body  especially  in  the  left  groin,  a  hot  feeling  of  fullness  in  the 
perinoeum,  erections  in  the  morning.  His  bowel  was  distended 
with  flatulence,  and  he  was  very  troubled  with  constipation.  He 
had  difficulty  in  concentrating  his  attention  on  his  work  as  a 
lawyer ;  he  woke  unrefreshed  in  the  morning ;  he  was 
nervous  and  irritable ;  and  had  the  feeling  that  he  could  not 
carry  on  his  work.  It  was  very  difficult  to  find  out  what  the 
cause  was  in  his  particular  case,  but  I  examined  him  per  rectum 
and  found  the  prostate  enlarged  and  tender.  It  was  gently 
massaged,  and  it  was  found  that  instead  of  a  small  amount  of 
discharge  coming  away  it  simply  poured  out.  Some  of  this 
was  examined  by  Dr  M'Kendrick,  and  found  to  contain  a 
streptococcus  faecal  is,  a  staphylococcus,  and  a  diphtheroid.  An 
autogenous  vaccine  was  prepared.  He  has  been  treated  with 
this  with  great  improvement.  The  feeling  of  fullness  in  the 
perinceum  is  gone,  the  pain  in  his  groin  is  gone,  the  mental 
depression  is  away,  he  looks  ever  so  much  better,  and  can 
concentrate  his  attention  on  his  work.  Now  on  massage  of  the 
prostate  no  secretion  comes  away.  Dr  M'Kendrick  explained 
to  me  the  possibility  of  infection  arising  in  the  intestine  and 
travelling  down  through  the  pelvis  and  affecting  the  prostate 
in  that  way. 

Here  is  another  interesting  case  of  neurasthenia,  a  man  aged 
52  years,  a  teacher.  When  I  saw  him  he  was  prowling  up  and 
down  his  room,  refused  to  speak,  and  said  no  doctor  could  do 
him  any  good.  He  had  approached  Dr  George  Robertson, 
and  had   made   arrangements  to  become  a   voluntary  patient 
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in    Morningside    Asylum.       He    had    been    ill    and    unable    to 

work   for   two  years.      He   had    been   engaged   to    be    married, 

and    then    had    had    ideas    as   to  whether   marriage   was   right 

for  a    man  of  his  age;   and,  under  great  mental   distress,  had 

broken   off  his   engagement.      His  mental  condition  from  this 

greatly    deteriorated.        He    contemplated     suicide,    and    was 

afraid   to  approach  water  in   bulk  on    account    of  an    intense 

desire  which   possessed    him    to    throw    himself   in.      When    I 

found    out    about    his    marriage    I    asked    about   his    urinar>^ 

condition,    and    found    he    had    considerable    irritabilit}-    there. 

He  was  extraordinarily  troubled  with  emissions.     I  suggested 

that  it  would  be  possible  for  him   to   be   made  better.      The 

evidence  was  quite  clear  here   of  a    steady  poisoning   of  his 

genito-urinary    tract,     the     marriage     question     bringing    the 

poisoning   of  years    to    a   climax.      Dr  Ford  Robertson  made 

an    examination,    and    a    streptococcus    fascalis    was    recovered 

from   his    stools    and    a    urinary    diphtheroid.       His    treatment 

was  begun  on  the  2Sth  of  February  191 7,  and  up  to  his  fifth 

inoculation  he  was  very  irritable,  and  constantly  asseverated 

that  he  would   never   be   better.      After   his   sixth   inoculation 

he  was  less  irritable  sexually,  and  had  begun  to  sleep  a  little 

better.     After  his  ninth  inoculation,  with  a  modification  of  the 

dose,  he  was  very  much  better  and  was  now  sleeping  well.     His 

progress  went  on  uninterruptedly,  and  on  the  26th  of  June  he 

was  quite  well  mentally.      He  then  went  awa}^  and  worked  on 

a  farm  for  three  months.     He  came  back  looking  very  fit  and 

well,  his  application  for  superannuation  was  withdrawn,  and  he 

resumed  teaching  on    13th  October  19 17.       He  has  remained 

perfectly  well  ever  since. 

These  neurasthenics  have  such  characteristic  bacterial 
features  that  in  certain  cases  it  is  possible  to  use  an  ordinary 
stock  vaccine  for  their  treatment.  Here  is  one  such  case. 
Mr  C,  50  years  of  age,  a  widower,  with  four  children,  an  art 
teacher.  History  of  being  ill  for  four  years  dating  from  the 
death  of  his  wife.  He  felt  a  tight,  constricted  feeling  in  his 
head.  He  was  unable  to  concentrate  his  attention  on  an}'thing 
except  his  own  misery.  He  had  frequent  micturition.  He  got 
leave  of  absence  from  school,  and  looked  the  picture  of  miser}-, 
thin,  irritable,  with  a  worried,  anxious  expression  on  his  face  ; 
completely  sleepless.     Examination   of  his  bowel  showed  very 


lOO  ON    VACCINES 

distended  intestine,  with  splashing  about  the  region  of  the 
transverse  colon,  gurgling  in  the  caecal  region.  This  man 
was  treated  with  stock  vaccines.  He  seemed  to  be  a  little 
better  after  his  first  two  doses,  and  for  the  first  time  for  many 
weeks  he  had  a  natural  sleep.  After  the  third  dose  he  had  a 
most  intense  reaction,  and  I  thought  he  would  have  to  be  sent 
to  the  asylum.  He  was  difficult  to  restrain,  was  noisy,  and 
tended  to  interfere  with  his  relatives.  We  were  on  the  point 
of  sending  him  away  when  his  father  said  he  would  try  to 
manage  him  for  a  couple  of  days  longer.  The  next  day  on 
going  back  I  found  he  was  very  much  better.  For  the  first 
time  for  weeks  he  was  able  to  smile,  and  admitted  that  he 
was  better.  He  was  able  to  read  the  newspaper  and  discussed 
its  news.  Since  that  time  his  progress  has  been  continuously 
good  under  regular  vaccine  therapy,  and  he  is  now  away  back 
to  take  up  his  teaching.  His  treatment  will  be  continued  for 
some  months  yet,  and  he  is  likely  to  do  well.  I  saw  him  a  few 
days  ago  when  he  came  for  his  inoculation.  He  is  enjoying  his 
work  and  feels  well.     The  water  has  ceased  to  trouble  him. 

This  also  is  an  interesting  case.  She  had,  on  two  separate 
occasions,  an  extra-uterine  pregnancy,  the  last  being  six  years 
before  I  saw  her.  She  now  complained  of  being  very  irritable, 
very  tired,  had  difficulty  in  sleeping,  and  was  very  constipated. 
She  had  very  great  difficulty  with  her  stomach  ;  all  forms  of 
food  disagreed  with  her.  She  was  exceedingly  thin,  almost 
skin  and  bone,  nothing  abnormal  in  her  lungs.  Heart  was 
normal  but  feeble.  Abdomen — mobile  cacum,  splashing  in 
the  large  intestine,  dilated  stomach.  I  asked  Mr  Wade  to 
see  her  with  a  view  to  operation,  which  no  one  desired,  looking 
to  her  previous  operations.  Mr  Wade  thought  that  it  was  a 
suitable  case  for  operation,  but  advised  that  she  should  first 
have  a  course  of  vaccine  treatment,  rest  in  a  home,  and 
massage.  This  was  carried  out  with  more  or  less  success  until 
tuberculin  was  added  to  the  vaccine.  During  the  course  of  the 
vaccine  treatment,  and  as  a  result  of  it,  she  had  several  very 
severe  attacks  of  diarrhoea  and  vomiting  which  were  probably 
due  to  a  bacillus  coli  added  to  the  vaccine.  At  the  end  of  some 
seven  or  eight  months'  treatment  her  stomach  had  completely 
recovered  its  tone,  her  general  health  was  improved,  so  that  she 
was  able  to  walk  about  quite  freely  without  tiredness,  her  con- 
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stipation  was  very  much  improved,  and  she  has  remained  well 
for  about  a  year. 

There  is  a  very  common  cause  of  trouble  overlooked  in 
neurasthenics,  that  is,  Iv^po-thyroidism.  I  was  asked  to  see  a 
woman,  56  years  of  age,  who  had  recently  come  to  Edinburgh, 
and  who  was  suffering  from  measles.  She  told  me  that  she 
was  a  chronic  invalid,  and  was  never  able  to  do  much.  She 
was  always  tired  ;  had  difficulty  in  taking  her  food  ;  could  not 
walk  any  distance,  and  had  been  ill  for  fifteen  years.  She  said 
that  all  the  doctors  she  had  seen — and  she  had  seen  a  good 
many  of  them — said  that  nothing  could  be  done  for  her — she 
was  suffering  from  neurasthenia.  I  asked  her  about  her  urine, 
and  found  that  she  could  not  retain  it  for  any  length  of  time ; 
she  had  to  get  up  several  times  during  the  night ;  there  was 
no  sugar  and  no  albumen  in  her  urine.  She  constantly  felt 
cold  and  could  not  keep  warm.  The  hair  was  defective  on 
the  outer  third  of  her  eye-brows.  There  was  slight  ridging  of 
the  skin  of  her  neck.  There  were  slight  pads  above  her  clavicle, 
and  she  had  longitudinally  ridged  nails.  The  nails  were  brittle, 
the  skin  was  slightly  parchmented,  she  suffered  from  high  blood- 
pressure,  and  had  had  retinal  haemorrhages.  Here  was  a  t}'pical 
case  of  alimentary  poisoning.  The  toxin  had  probably  first 
over-stimulated  the  thyroid,  and  then  the  usual  reaction  came 
so  that  she  now  suffered  from  hypo-thyroidism.  She  was  put 
upon  small  doses  of  thyroid  and  treated  with  a  bacillus  coli 
vaccine.  She  became  bright  and  active,  so  that  she  was  able 
to  overtake  her  housework  ;  and,  with  great  glee,  told  me  one 
day  when  I  was  in  that  for  the  first  time  in  fifteen  years  she 
had  been  able  to  undertake  a  washing.  She  can  now  take  long 
walks  with  her  husband,  and  by  occasional  doses  of  bacillus  coli 
her  urine  is  kept  in  a  quite  normal  condition.  These  urinary 
bacillus  coli  cases  never  get  quite  well,  but  can  be  kept  well 
by  giving  an  inoculation  once  a  month  or  six  weeks.  This 
patient  is  now  really  a  normal  woman  instead  of  a  chronic 
invalid. 

I  had  a  man,  aged  35  years,  a  farmer,  referred  to  me  from 
the  country.  He  had  been  ill  for  eighteen  months.  He  com- 
plained of  sleeplessness,  nervousness,  great  irritability,  headaches 
in  the  morning,  and  a  feeling  of  intense  cold  ;  he  could  hardly 
keep  warm.     He  was  somewhat  constipated,  but  not  markedly 
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SO.  In  his  abdomen  there  was  a  tender  spot  over  the  appendix, 
and  there  was  considerable  distention  of  the  large  bowel.  The 
feeling  of  intense  cold,  the  brittle  state  of  his  nails,  the  longi- 
tudinal ridging,  the  condition  of  the  outer  third  of  his  eye-brows, 
the  atonic  condition  of  his  bowel,  clearly  indicated  thyroid 
instability.  He  had  been  such  a  nuisance  at  home  that  his 
doctor  in  the  country  wanted  me  to  put  him  into  a  nursing- 
home.  He  was  treated  with  small  doses  of  thyroid  and  a 
vaccine  containing  bacillus  coli,  diphtheroid,  and  streptococcus 
faecalis.  He  has  improved  very  much  and  is  now  back  looking 
after  his  own  affairs ;  he  is  still  under  treatment  but  is  now 
almost  well. 

During  the  war  I  saw  Lieut.  B.  He  was  not  exactly  dis- 
charged from  the  army,  but  was  kept  off  without  pay.  His 
history  was  as  follows.  He  had  a  nervous  breakdown  before 
being  in  the  fighting  line  and  was  totally  unable  to  attend  to 
his  duty.  He  was  put  into  a  neurasthenic  hospital  and  got 
such  treatment  there  as  deemed  suitable  for  his  case,  without, 
however,  any  improvement.  After  he  came  home  here  I  had 
a  letter  from  the  doctor  who  attended  him  in  the  hospital 
suggesting  that  a  bacteriological  examination  of  his  bowel 
content  should  be  made.  On  examination  of  the  abdomen  he 
was  evidently  suffering  from  an  intestinal  indigestion.  His 
bowel  was  atonic  and  splashing.  There  was  a  certain  amount 
of  tenderness  over  the  appendix.  In  addition,  his  face  and 
shoulders  were  covered  with  suppurating  acne  spots,  indicating 
in  a  further  way  alimentary  intoxication.  He  was  referred  to 
Mr  Graham  for  his  opinion  as  to  the  removal  of  his  appendix. 
An  X-ray  examination  was  suggested  by  the  surgeon.  There 
was,  however,  some  delay  in  carrying  this  out,  and  about  a 
fortnight  after  the  surgeon's  examination  he  developed  an  acute 
appendicitis  requiring  immediate  operation.  Before  he  left 
the  nursing-home  the  spots  had  ceased  to  suppurate,  and  within 
three  or  four  weeks  had  completely  disappeared.  His  neuras- 
thenic symptoms  went  complete!}-.  After  some  trouble  he  was 
reinstated  in  the  army,  and  eventually  attained  the  rank  of 
captain.  I  saw  him  recently.  He  has  remained  perfectly  well 
ever  since  and  is  actively  engaged  in  business. 

From  the  cases  which  I  have  laid  before  you,  I  think  it  will 
be  obvious  that  a  vaccine  can  be  used  in  an  exact  manner  in 


BY    DR    ROBERT    ROBERTSON  IO3 

both  acute  and  chronic  cases  ;  that  the  results  obtained  are 
commensurate  with  the  pains  taken  to  find  out  how  far  vaccine 
treatment  is  likely  to  be  beneficial ;  that  in  certain  cases  there 
are  other  factors  which  might  be  dealt  with  surgically  before 
vaccine  therapy  will  be  of  any  avail.  I  have  been  particularly 
struck  with  this  in  nasal  cases,  but  I  think  such  cases  as  require 
operation  on  the  nose  are  benefited  by  a  course  of  vaccine 
treatment  before  the  surgeon  operates.  This  is  because  the 
vaccine  tends  to  obviate  the  frequent  complications  which  follow 
operation  on  the  nose.  In  regard  to  neurasthenia,  I  have  found 
there  is  a  tendency  to  call  a  case  neurasthenia  and,  having  so 
labelled  it,  to  rest  content  with  the  diagnosis.  As  the  cases 
quoted  in  this  paper  show,  }-ou  have  only  gone  half-way  when  a 
case  is  put  into  this  group  of  nerve  condition.  You  have  still 
to  find  out  the  cause  of  the  nerve  poisoning.  That  poisoning 
is  very  often  dependent  upon  the  absorption  of  toxins  from  the 
bowel.  It  is  evident  that  many  of  these  cases  require  a 
combined  investigation  by  the  physician,  the  surgeon,  the 
bacteriologist,  and  the  radiologist.  An  important  point  to  bear 
in  mind  in  the  investigation  of  neurasthenic  cases  is  the  large 
role  played  by  early  and  forgotten  syphilis.  A  great  many  of 
these  cases  require  an  investigation  of  the  blood  or  spinal  fluid 
to  find  out  whether  this  disease  enters  into  the  case. 

I  can  assure  you,  from  the  conduct  of  a  very  large  practice, 
that  }-ou  will  find  the  intelligent  use  of  vaccines  in  general 
practice  a  great  saving  of  time  and  a  great  saving  in  the  use 
of  drusfs. 
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Meeting  IV.— February  2,  1921 

Emeritus-Professor  F.  M.  Cairo,  C.M.G.,  President  in  the  Chair 

I.  Original  Communications 
TREATMENT   BY  X-RAY    AND    RADIUM. 

With  Special  Refere7ice  to  the  Value  of  these  Agents. 

By  ROBERT  KXOX,  M.D. 

The  correct  appreciation  of  the  value  of  a  remedial  agent  is 
always  difficult.  This  is  particularly  the  case  in  internal 
medication  where  the  action  of,  for  example,  a  drug  is  in 
question,  and  it  is  often  only  possible  to  arrive  at  the  true 
value  after  numerous  experiments  and  the  lapse  it  may  be 
of  years. 

When  an  agent  which  appears  to  act  upon   all   structures 
with  which  it  comes  into  contact  is  employed,  the   difficulties 
increase  proportionately  with  its  effects  upon  their  structures, 
and  the  greatest  care    must    be   exercised   in   all  attempts  to 
estimate    its   value.      The    radio-active   bodies    are    agents    of 
this  class,  and  it  is  very  difficult  even  approximately  to  estimate 
their   value.     The    range  of  therapeutic  activity  of  radiations 
is    an    exceedingly   wide   one,  extending    from    the   very   low 
ultra-violet  to   the  penetrating  Gamma  ray  of  radium.      The 
fundamental  principle  of  radiation  therapeutics  is  easily  under- 
stood, if  it  is  realised  that  the  wave-length  of  the  radiation  is 
the  determining  factor.     When  the  correct  wave-length  for   a 
particular  depth  has  been  estimated,  it  is  then  merely  a  matter 
of  time,  i.e.,  duration  of  the  exposure,  to  produce   a  particular 
effect  upon  the  tissues.    The  effect  of  the  radiation  is  dependent 
upon  the   power   of  absorption    the   tissues   possess   for  these 
particular  wave-lengths,  and    the  absorption  of  the   radiations 
causes  changes  in  the  cells,  which  may  vary  in  their  degree; 
chemical  changes  may  result  which  have   a  far-reaching  effect 
upon  the  organism.     In  order  to   obtain    effects  over  a  wide 
range   of    morbid    processes,    it   is   necessary   to   have   at   our 
disposal  radiations  of  all  wave-lengths  so  that  any  condition 
may  be  treated.     In   X-rays  and  radium  rays  we  possess  the 
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particular  values  required.  Large  quantities  of  radium  may 
be  used  with  advantage,  as,  for  example,  at  the  Middlesex 
Hospital,  where  5^  grammes  have  been  used  for  varying  times 
in  the  treatment  of  malignant  disease.  Many  valuable  observa- 
tions have  been  made  on  the  effects  of  such  large  doses  of  the 
Gamma  rays. 

The  physical  data  in  radiation  therapeutics  are  readily 
arrived  at.  The  great  difficulty  is  that  we  have  so  far  not  been 
able  to  gauge  with  accuracy  the  biological  response  to  the 
radiations  on  the  part  of  the  tissues  acted  upon.  That  always 
has  been,  and  will  always  be,  the  chief  difficulty. 

The  estimation  of  the  value  of  radiations  in  the  treatment 
of  disease  is  consequently  very  difficult,  and  calls  for  much 
accuracy  and  impartiality  on  the  part  of  the  observer. 


Rel.-\tive  Value  of  X-Rays  and  Radium. 

A  great  deal  of  unnecessary  discussion  has  taken  place  on 
the  relative  values  of  X-ra3^s  and  radium  rays,  the  assumption 
being  that  these  agents  act  differently  upon  the  tissues.  The 
matter  will  be  more  clearly  understood  if  we  assume  that  we 
are  dealing  with  radiations  which  have  a  very  wide  range  of 
wave-length,  the  Gamma  ray  from  radium  representing  the 
extreme  limit  of  penetrative  power.  Given  an  equal  wave- 
length from  either  agent  the  effect  will  be  the  same.  The 
X-ray  value  has  been  up  to  the  present  limited  by  the  inability 
of  the  apparatus  to  generate  the  high  voltage  necessary  to 
produce  from  the  X-ray  tube  a  short  wave-length  which  will 
equal  that  of  the  very  penetrating  Gamma  ray.  So  far  it  has 
only  been  possible  to  use  voltages  of  from  200,cx)0  to  250,000 ; 
the  voltage  required  to  produce  X-rays  equal  to  the  Gamma 
ray  is  approximately  between  one  and  two  millions.  Neverthe- 
less, the  voltages  of  250,000  give  us  a  very  useful  radiation, 
which,  if  applied  in  sufficient  intensity,  may  give  very  good 
therapeutic  results.  For  example,  cancer  of  the  cervix  uteri  may 
be  influenced  by  massive  doses  of  X-rays  administered  through 
several  ports  of  entry.  The  dose  may  have  to  be  very  prolonged, 
from  five  to  eight  hours  at  a  single  treatment.  Good  effects  are 
claimed  for  this  particular  technique.    Radium  is  more  applicable 
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in  these  cases,  because  it  can  be  applied  directly  to  the  growth 
and  gives  in  this  very  brilliant  results ;  these  are,  however, 
purely  local,  and  are  not  permanent.  The  use  of  both  agents 
would  appear  to  be  a  rational  procedure.  By  this  method  of 
attack  it  is  possible  to  obtain  the  maximum  effect  from  both 
agents,  the  radium  acting  from  a  local  focus  and  spreading 
outwards  to  the  periphery,  while  the  X-rays  are  used  from  the 
periphery  to  a  central  focus  point.  The  tissues  are  thoroughly 
saturated  and  simultaneously  attacked  from  all  points.  It  is 
possible  that  in  this  way  peripheral  extension  of  the  new  growth 
may  be  checked. 

The  available  range  of  wave-length  in  radiation  treatment 
starts  with  the  very  low  penetrative  value  of  the  ultra-violet 
radiation  to  the  extremely  penetrating  radiations  from  radium  : 
the  Gamma  ray  representing  so  far  as  we  know  at  present  the 
extreme  limit  of  penetration.  The  limitation  of  action  depending 
upon  the  power  to  penetrate  the  tissues  is  the  key  to  the 
explanation  of  the  effects  produced,  and  it  may  be  taken  for 
granted  that  radiations  of  any  wave-length  will  act  upon  living 
tissues,  provided  they  are  brought  into  contact  with  them  for  a 
sufficiently  long  time.  Ultra-violet  radiation  will  cause  a 
violent  superficial  reaction  upon  the  skin.  X-rays  of  long  w^ave- 
length  will  give  an  equally  violent  reaction  if  the  dose  is 
sufficient,  while  it  is  also  possible,  by  a  long  exposure  to  the 
Gamma  radiation  from  radium,  to  produce  a  vigorous  superficial 
reaction.  When  deeper  effects  are  required,  it  is  necessary  to 
resort  to  the  more  penetrating  radiations,  the  less  penetrating 
having  very  little  effect  beyond  a  centimetre  or  so  of  tissue. 

It  is  a  common  experience  to  find  that  in  superficial  lesions 
of  the  skin,  ultra-violet.  X-rays,  and  radium  rays  can  all  be 
employed  with  success.' 

In  X-rays  and  radium  we  undoubtedly  possess  agents 
whose  potency  is  very  great,  and  whose  effects  have  been  so 
varied  in  regard  to  the  tissues  acted  upon,  and  the  pathological 
conditions  influenced,  that  we  at  once  ask  what  this  action  is, 
and  what  is  its  exact  value  in  practical  therapeutics.  Never  in 
the  history  of  medicine  have  we  been  able  to  record  such  a 
wide  range  of  activity.  Indeed,  the  correct  appreciation  of 
the  action  of  radiations  upon  living  tissues  may  eventually 
revolutionise  all    our   preconceived    ideas   regarding   metabolic 
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processes,    and    lead    to   very    drastic    changes    in    therapeutic 
methods.     That,  however,  is  a  matter  for  the  future. 

It  is  impossible  to  deal  in  detail  with  all  the  diseases 
which  may  be  treated  by  radiations.  For  the  purpose  of  this 
paper  it  will  be  sufficient  to  group  the  diseases  and  discuss  the 
value  of  the  treatment  in  relation  to  particular  diseases  in 
each  group. 

Superficial  Lesions  are  the  most  favourable  for  treatment, 
in  so  far  as  they  can  be  kept  continually  under  observation 
and  progress  noted ;  occasionally,  it  is  possible  to  remove  a 
piece  of  tissue  for  examination,  when  changes  in  tissue  due 
to  the  treatment  may  be  noted,  and  the  exact  character  of  the 
condition  ascertained.  The  study  of  the  changes  induced  in 
superficial  structures  gives  an  accurate  indication  of  the  type 
of  case  likely  to  respond  to  treatment,  and  also  illustrates 
clearly  the  probability  of  influencing  deeper  morbid  conditions  ; 
for  it  will  be  seen  that  the  simple  conditions,  such  as  chronic 
inflammatory  lesions,  simple  ulcers,  naevus,  etc.,  can  be  bene- 
ficially treated  with  a  remarkable  accurac}-,  while  those  condi- 
tions which  verge  on  the  malignant,  i.e.,  rodent  ulcer  and 
epithelioma,  are  more  intractable,  the  very  malignant  forms 
of  carcinoma  frequently  resisting  treatment  altogether. 

Exactly  the  same  sequence  is  noted  in  the  so-called  deep 
therapy.  The  effects  are,  however,  much  more  difficult  to  obtain 
on  account  of  the  greater  difficulty  in  administering  the  correct 
dosage ;  more  penetrating  radiations  are  required  in  order 
to  reach  the  depth  of  the  lesion,  while  the  intervening  tissues 
absorb  in  a  diminishing  ratio,  according  to  their  depth  from  the 
surface,  the  radiations  which  have  to  pass  through  them  to 
reach  the  tumour. 

When  these  difficulties  are  allowed  for  it  will  be  seen  that 
the  order  of  response  is  almost  identical  with  that  of  the 
more  superficial  lesions. 

For  practical  purposes  it  will  suffice  if  the  subject  is  dealt 
with  particularly  in  regard  to  known  therapeutic  effects  and 
results  in  particular  regions  of  the  body  and  in  special  diseases 
which  have  been  treated  in  large  numbers  of  patients.  In  this 
way  it  should  be  possible  to  provide  subject  for  discussion, 
and  eventually  to  arrive  at  a  fairly  accurate  estimation  of 
value. 
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Fortunately,  for  our  purpose,  a  sufficient  length  of  time  has 
elapsed  since  radiations  came  into  general  use  to  enable  us 
to  consider  a  very  large  number  of  cases  of  a  large  variety  of 
disease ;  these  will  be  dealt  with  in  order,  and  as  far  as  possible 
broad  conclusions  indicated. 

The  earliest  cases  treated  were  all  superficial  lesions  of  the 
skin.  I  understand  that  it  will  be  helpful  if  these  are  discussed 
at  considerable  length  ;  though  in  the  presence  of  dermatologists 
I  hesitate  to  be  too  dogmatic  either  in  regard  to  results  or  in 
the  details  of  technique.  Of  superficial  lesions  Tinea  of  the 
scalp  has  been  the  disease  most  frequently  treated.  I  would 
therefore  state  at  once  that  the  X-ray  treatment  of  ringworm 
in  competent  hands  is  probably  the  most  successful  of  the 
many  methods  used  for  the  treatment  of  this  very  troublesome 
disease.  It  is  rapid  in  its  action,  fairly  successful,  and  probably 
the  most  expeditious,  but  I  would  suggest  that  in  view  of  the 
danger  of  the  application  other  and  safer  methods  should  be 
given  a  trial.  I  know  that  my  view  will  not  meet  with  the 
approval  of  dermatologists,  but  I  feel  that  if,  in  the  early  stages, 
treatment  by  ointments  and  disinfectants  is  efficiently  carried 
out  success  should  follow.  Radiation  treatment  has  its  dangers, 
and  if  a  disaster  occurs  it  is  likely  to  be  permanent.  That  the 
danger  is  a  real  one  I  can  confidently  assert.  I  have  seen  very 
disastrous  results  follow  upon  X-ray  treatment  of  ringworm 
in  most  competent  hands.  A  word  of  warning  in  regard  to 
technique  is  necessary.  The  individual  prescribing  the  treat- 
ment should  be  familiar  with  the  technique,  and  should  be 
directly  responsible  for  its  execution.  I  know  of  a  series  of 
over-dosage  in  which  a  dermatologist  instructed  the  X-ray 
department  at  a  hospital  to  administer  full  pastille  doses  to  a 
number  of  children  suffering  from  ringworm  of  the  scalp.  For 
years  the  treatment  had  been  successfully  carried  on  under  the 
care  of  an  experienced  radiologist,  the  practice  of  later  years 
having  been  to  employ  a  filter  of  -J  mm.  of  aluminium.  Just 
under  a  full  pastille  dose  was  sufficient  to  produce  the  depilation 
when  a  moderately  hard  tube  was  used.  Many  hundreds  of 
cases  had  been  in  those  years  successfully  treated,  and  no  case  of 
permanent  alopecia  had  occurred.  The  dermatologist  insisted 
on  the  filter  being  withdrawn,  and  he  prescribed  a  pastille  dose 
to  each  area  of  the  scalp  according  to  Adamson's  formula.     In 
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a  very  short  time  seven  cases  of  almost  complete  alopecia 
occurred.  One  might  say  at  once  that  the  cases  had  been 
overdosed,  but  it  is  well  to  point  out  that  in  the  above  method 
of  estimation  an  error  of  at  least  twenty  per  cent,  may  be  made 
by  individual  observers.     The  use  of  a  filter  minimises  the  risk. 

The  person  prescribing  the  dose  is  responsible,  and  it  is 
his  duty  to  see  that  it  is  correctly  given. 

Rodent  Ulcers. — A  large  number  of  rodent  ulcers  have 
been  kept  under  observation  for  a  number  of  years.  Several 
successful  cases  are  still  well,  but  the  majority  even  of  the 
successful  ones  relapse  from  time  to  time  and  ultimately  resist 
treatment.  Several  have  been  kept  under  observation  to  the 
very  end  ;  the  final  result  of  treatment  of  a  rodent  ulcer  of  the 
face  is  by  no  means  a  pleasing  one — and  a  consideration  of  the 
history  of  a  large  number  of  cases  leads  to  the  conclusion  that 
we  are  a  long  way  from  the  attainment  of  absolute  success. 

In  comparing  radiation  treatment  with  surgical  operations 
for  the  removal  of  the  growth  it  is  well  to  remember  that 
surgery  also  has  its  failures. 

It  is  possible  that  greater  success  will  be  met  with  in 
radiation  therapy  when  we  arrive  at  a  more  accurate  estimation 
of  the  required  dosage.  The  cases  treated  by  radium  are  on 
the  whole  more  successful  than  those  by  X-rays,  though  on 
occasion  it  is  well  to  combine  the  radiations  and  even  to 
supplement  them  by  the  ultra-violet  rays. 

The  earlier  cases  treated  gave  satisfactory  results,  though  a 
number  were  very  troublesome,  particularly  at  the  edges  of  the 
ulcer.  Even  when  the  edges  healed  completely  relapses  occurred. 
These  yielded  to  further  treatment,  but  eventually  the  condition 
got  out  of  control,  and  rapidly  progressed  in  spite  of  all  forms  of 
treatment.  A  large  number  of  cases  showed  recrudescence  as 
the  years  progressed.  In  the  later  cases  treated  by  X-rays,  and 
particularly  in  those  treated  by  radium,  the  progress  has  been 
more  satisfactory ;  the  tendency  to  relapse  has  been  lessened. 
Possibly  this  has  been  due  to  a  more  thorough  technique.  A 
number  of  the  cases  I  show  you  come  under  this  category. 

Lupus  Vulgaris. — It  has  been  said  by  dermatologists  that 
X-rays  should  not  be  used  for  the  treatment  of  lupus.  This,  in 
my  opinion,  requires  qualification.  I  have  had  a  fair  amount  of 
success  in  the  treatment  of  lupus  vulgaris  by  combined  treatment 
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consisting  of  regular  exposure  to  ultra-violet  radiations  and 
X-rays  and  radium  rays. 

I  have  not  seen  epithelioma  develop  in  these  cases  as  a 
result  of  X-ray  treatment,  though  it  must  be  admitted  that  it 
has  occurred.  A  well-known  dermatologist  recently  said  that 
prior  to  the  use  of  X-rays  epithelioma  was  rarely  or  never  seen 
to  supervene  upon  a  lupoid  condition.  Since  X-rays  have  been 
employed  it  is  not  uncommonly  met  with — possibly  as  a  result 
of  over  or  indiscriminate  dosage. 

A  skin  surface  which  is  already  damaged  by  the  ravages  of 
lupus  requires  to  be  very  carefully  treated  w^hen  radiations  are 
used,  because  the  cellular  structures  are  more  vulnerable  and 
might  be  stimulated  to  irregular  overgrowth. 

I  believe  the  ultra-violet  radiation  is  most  useful  in  the 
treatment  of  this  condition,  and  X-rays  should  onl}'  be  used 
occasionally,  in  well-measured  doses,  care  being  taken  not  to 
over- stimulate  the  tissues  at  any  time.  If  due  care  is  exercised 
I  believe  very  good  therapeutic  effects  ensue. 

There  are  many  other  conditions  of  the  skin,  unnecessary 
to  discuss  here  in  detail,  which  respond  to  radiations.  A 
notable  example  of  the  values  of  combined  treatment  is  seen 
in  the  case  of  a  patient  who  had  suffered  for  years  from 
a  most  disfiguring  acne  of  the  face.  In  the  treatment  of 
such  a  case  the  course  employed  is  to  be  commended,  a 
combined  attack,  in  which  drugs,  vaccines  and  practically  all 
wave-lengths  of  radiations  were  used,  ending  in  a  very  suc- 
cessful result. 

Hyperidrosis  is  another  example  of  a  troublesome  condition 
which  is  readily  controlled  by  radiations.  Several  doses  of 
X-rays  directed  towards  the  affected  region  will  usually  produce 
the  desired  effect.  The  axilla  is  the  region  most  frequently 
treated.  Many  cases  have  been  dealt  with  successfully.  The 
sequelcB  to  over  radiation  may  be  chronic  dermatitis  and  latef 
telangiectasis  ;  but  if  care  is  exercised  and  the  correct  dose  given 
no  untoward  result  need  be  anticipated. 

Morbid  conditions  of  the  Blood. —  Tlie  Leuccsmias,  Banti's 
Disease,  etc. — The  blood  and  serum  provide  fruitful  media  for 
the  study  of  radiation  effects  and  values.  The  fluid  constituents 
of  the  body  are  acted  upon  in  all  radiation  therapeutics,  and 
profound  changes  are  induced  which  ma}'  directly  or  indirectly 
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contribute  to  the  final  result.  A  general  action,  which  might  be 
referred  to  as  the  constitutional,  in  contradistinction  to  the 
strictly  local,  is  noted  in  every  case  treated.  This  may  be 
transient  in  the  majority  of  cases,  but  its  occurrence  may  be  a' 
very  serious  incident  in  the  course  of  treatment  of  a  deep-seated 
lesion  where  the  action  is  jDushed  to  the  limit  of  safety. 

Speaking  broadly,  the  results  obtained  in  the  treatment  of 
general  blood  conditions  are  disappointing.  Often  a  very 
favourable  response  is  obtained,  and  this  may  persist  for  many 
months,  or  even  years,  but  the  final  result  is  unfavourable.  The 
discussion  of  this  most  important  subject  would  form  a  theme 
for  a  whole  evening. 

From  the  remarkable  effects  produced  by  radiations  in 
leukaemia,  for  example,  in  the  earlier  stages  of  treatment,  it 
is  permissible  to  argue  that  in  the  future  an  improved  technique 
might  help  to  maintain  the  effects  and  in  time  restore  the  balance 
in  the  blood  constituents  and  so  effect  a  cure.  Very  radical 
changes  in  technique  might  be  admissible ;  for  example,  the 
whole  body  could  be  irradiated  by  ver}'  penetrating  ra}'s  daily, 
or  even  continuously  for  da}'s,  provided  the  dose  administered 
was  proportionately  attenuated.  Treatment  should  be  continued 
for  long  periods  after  the  patient  has  apparently  recovered. 

Although  up  to  the  present  the  final  result  of  treatment  has 
been  unfavourable,  attention  should  be  drawn  to  the  fact  that 
in  a  number  of  cases  systematic  radiation  treatment  has  suc- 
ceeded in  restoring  a  considerable  measure  of  health  to  the 
patients  and  enabled  them  to  lead  an  active  life  for  some 
months,  in  some  cases  \ears. 

In  this  connection  the  following  summary  is  interesting. 
Mr  Mayo's  remarks  on  splenectomy  should  be  specially  noted. 

"We  have  removed  a  number  of  spleens  for  splenomyelogenous 
leukaemia.  The  large  majority  of  these  were  first  reduced  with  radium. 
We  found  that  any  form  of  treatment  which  would  reduce  the  size 
of  the  spleen  would  correspondingly  reduce  the  white  blood  count, 
and  then  the  red  cells  would  come  up  and  the  patient  would  be 
greatly  improved.  This  improvement  was  always  temporar)-,  and 
after  a  little  time  radium  lost  its  effect. 

"Therefore  it  seemed  advisable  in  selected  cases  to  remove  the 
spleen  as  soon  as  the  patient  had  been  got  in  good  condition  by 
this  means. 
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"The  last  time  I  looked  it  up  there  had  been  twenty-three 
splenectomies  for  this  condition  with  one  death  from  operation. 
The  patients  who  recovered  from  operation  were  all  more  or  less 
improved,  two  so  greatly  as  to  lead  to  the  supposition  that  they 
might  not  have  had  true  leukaemia. 

"There  is  running  through  the  entire  group  of  splenomegalies 
about  5  per  cent,  of  cases  that  are  difficult  to  classify,  and  therefore 
the  results  in  this  group  cannot  be  safely  taken  as  the  truth." 

Summary  of  a  Case  of  Myeloid  Leuk/emia. 

S.  Clarke,  44;  single. 

Family  History. — Very  good  ;  no  case  of  leuksemia  in  family. 

Preceding  Illnesses. — Malaria  two  days  in  191 1,  one  day  1920. 
Tonsillitis;  chronic  tooth  sinus  ;  diphtheria;  catarrh  of  lungs  ; 
small  haemorrhages  and  pain  in  right  kidney,  1915;  h?emor- 
rhages  on  coughing;  defsecation;  blowing  nose;  unaccount- 
able  bruising. 

1918. — Continuous  fever,  io2°-io3°  for  seventeen  days;  spleen 
slightly  enlarged ;  lost  two  stone. 

Dec.  1918. — Three  weeks  morning  diarrhoea  during  voyage  home. 

April  1 91 9. — Large  spleen  discovered  reaching  down  into  false 
pelvis  \\  in.  across  middle  line;  liver  and  heart  enlarged; 
myeloid  leukaemia  diagnosed. 

1th  May  1919. — Leucocytes,  600,000;  reds,  4,000,000. 

13M  May. — X-rays  begun.  Leucocytes,  200,000  ;  reds,  3,200,000 ; 
Hb,  60  per  cent. 

30//!  Alay. — Leucocytes,  100,000;  reds,  3,730,000;  Hb,  76 
per  cent. 

Spletiectomy  here  advised. — Patient  consulted  Osier,  who  recom- 
mended continuing  with  X-ray  treatment,  and  suggested  he 
should  write  to  Mayo  re  operation.    Letter  from  Mayo  enclosed. 

20th  June. — Last  dose  ist  series  X-rays. 

■^rd July. — Whites,  5000. 


29//^  „   — 

„       3200. 

Slood  Counts- 

_ 

Whites. 

Reds. 

Hb. 

fi  Megaloblast 

i8th  Aug. 

4,800 

6,500,000 

9=; 

^^  I     seen. 

15th  Sept. 

5,200 

5,700,000 

95 

f  No       Megalo- 

23rd  Sept. 

6,400 

4,900,000 

^^  I     blast  seen. 

13th  Nov. 

7,000 

100 

nth  Dec. 

14,000 

5,300,000 
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isf  Jan.  1920. — Osier  and  former  teacher  advised  patient  to 
continue  X-rays.  Bones  as  well  as  spleen  to  be  irradiated. 
Osier  pleased  with  progress  and  with  smallness  of  spleen. 

Present  Symptotns. — (i)  Slight  diarrhoea  from  intestinal  fermenta- 
tion ;  (2)  slight  cough ;  (3)  change  of  temperament  from 
sanguine  to  placid  ;  (4)  slight  clonic  contraction  of  muscles 
where  exhausted. 

Capacity  for  Work. — Can  do  half-day's  work  in  epileptic  colony, 
330  patients,  and  take  charge  when  superintendent  is  away. 
In  1920  only  lost  one  day's  work. 

In  this  relationship  it  is  interesting  to  read  Sir  Berkeley 
Moynihan's  paper  on  the  Surgery  of  the  Spleen  {La?icet,  22nd 
January  1921),  in  which  he  quotes  W.  J.  Mayo's  observations 
on  Splenectomy  in  relation  to  Leukaemia,  etc. 

He  also  gives  the  observations  of  Ordway,  who  discusses  the 
whole  question  of  radium  therapy  very  thoroughly,  and  draws 
the  following  conclusions  : — 

(i)  Surface  applications  of  radium  in  leukaemia  produce 
striking,  indeed  remarkable,  improvement  in  {a)  the  blood 
picture  which  becomes  almost  normal,  {b)  the  size  of  the  spleen 
and  glands,  which  are  reduced  almost  to  normal,  {c)  the  general 
condition  of  the  patient,  who  from  being  emaciated  and  weak 
may  become  plump  and  strong. 

(2)  The  duration  of  the  remission  is  variable ;  it  may  last 
from  months  to  years. 

(3)  The  results  of  radium  treatment  are  not  regarded  as 
curative.  It  is  believed  to  be,  however,  the  safest  as  well  as 
the  most  prompt  palliative  measure  in  cases  of  leukaemia, 
whether  refractory  or  not  to  benzol  or  X-ray  treatment. 

Radium  therapy  is  therefore  believed  to  be  the  best  form  of 
treatment  at  our  disposal. 

X-rays  when  applied  correctly  will  give  as  good  results  as 
radium,  so  we  may  assume  that  in  these  two  agents,  either  alone 
or  combined,  we  can  offer  an  alternative  treatment  which 
promises  as  good  results  as  splenectomy. 

W.  J.  Mayo  recommends  the  use  of  radium  as  a  preparatory- 
step  to  the  operative. 

Many  valuable  observations  could  be  made  in  a  thorough 
investigation  of  this  important  subject.  I  believe  that  a  very 
careful  investigation  of  the  action  of  radiations  upon  the  blood 
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may  give  us  very  important  guides  in  treatment.  The  action 
upon  the  normal  blood  has  already  shown  that  it  is  imperative 
that  workers  in  X-rays  and  radium  should  be  most  thoroughly 
protected  if  they  are  not  to  suffer  from  the  disastrous  effects 
of  over-exposure.  The  work  published  by  Dr  Mottram  and 
others  on  blood  changes  induced  in  the  case  of  workers  at  the 
Radium  Institute,  London,  is  illuminating.  The  observations 
of  blood  changes  induced  by  radiations  are  interesting,  though 
up  to  the  present  the  evidence  of  a  number  of  workers  is 
rather  conflicting.  Thorough  researches  are  being  carried  on 
at  several  institutions  which  will  materially  help  towards  a 
definite  statement.  I  am  convinced  that  if  a  systematic  study 
of  the  changes  in  the  blood  effected  by  radiations  in  diseased 
conditions  is  made,  we  will  find  that  it  is  possible  to  obtain 
indications  for  the  control  of  dosage. 

This  field  alone  is  worthy  of  the  undivided  attention  of  many 
research  workers. 

In  diseases  of  the  blood  in  which  the  spleen  is  enlarged,  as 
in  leukaemia  and  splenic  anaemia,  radiations  claim  first  place 
with  surgery  in  treatment,  and  it  may  be  asserted  with  a  fair 
degree  of  certainty  that  the  results  may  be  as  good  as  those 
obtained  when  splenectomy  is  employed. 

The  spleen  can  be  reduced  in  size,  or  even  reduced  to  the 
normal  by  carefully-judged  radiation  treatment.  Doses  given 
after  the  normal  has  been  achieved  at  regular  intervals  may  be 
helpful  in  keeping  in  check  the  ravages  of  the  disease. 

One  case  of  Banti's  disease  seen  over  twelve  years  ago 
was  practically  cured  by  a  twelve-months'  treatment  given  at 
intervals  of  about  a  month,  and  after  that  time  regular  doses 
every  two  months  or  so.  The  patient  died  from  a  pulmonary 
attack  ten  years  after  the  treatment.  The  spleen  in  this  case 
reached  to  the  brim  of  the  pelvis  and  extended  over  the  middle 
line  to  the  right  of  the  abdomen.  It  is  interesting  to  record 
that  the  patient  had  doses  three  times  a  week  for  a  month ;  at 
the  end  of  that  time  no  change  could  be  detected,  so  splenec- 
tomy was  seriously  considered.  The  operation  was  decided 
against  largely  because  another  case  in  the  hospital  at  that  time 
was  not  doing  at  all  well  after  splenectomy.  Treatment  was 
persisted  in  with  the  satisfactory  result  recorded. 

Diseases  of  the  Tliyroid  Gland — Exophthalmic  Goitre. — 
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Radiation  treatment  in  this  disease  gives  excellent  results. 
Great  care  must  be  exercised  in  dosage  if  damage  to  the  skin 
is  to  be  avoided.  Acute  cases  require  combined  treatment, 
particularly  rest  and  drugs.  Treatment  should  extend  over 
long  periods  of  time.  Combined  treatment  offers  a  good 
alternative  to  the  operative. 

A  large  tumour  of  the  th}'roid  was  diagnosed  as  malignant, 
and  on  account  of  its  size  operation  was  decided  against ;  as  a 
last  hope  radium  was  tried.  In  several  months  the  tumour  had 
completely  disappeared  and  the  patient  recovered,  to  resume 
her  occupation.  This  case  is  not  claimed  as  a  malignant 
one  cured  by  radium.  In  all  probability  it  was  a  simple  in- 
flammatory condition  which,  so  far  as  prognosis  at  the  time 
was  concerned,  was  exceedingly  malignant  in  its  action. 
The  patient  was  alive  and  well  six  years  after  the  treatment 
and  has  not  reported  since  that  time.  Presumably  she  remains 
well. 

The  Lymphatic  System. — The  value  of  radiations  in  the 
treatment  of  the  diseases  of  the  lymphatic  system  is  unques- 
tioned. The  response  is  so  marked  that  I  have  ventured  to 
suggest  the  use  of  a  measured  dose  as  a  diagnostic  test,  basing 
the  suggestion  on  the  results  observed  in  dealing  with  a  large 
number  of  cases. 

Taking  this  response  of  enlarged  glands  to  radiation  treat- 
ment, the  following  table  may  be  constructed  : — 

(i)  Inflammatory  Enlaj-ged  Glands. — Very  rapid  response. 

(2)  Lymphadenomatoiis  Glands. — Rapid  response. 

(3)  Sarcomatous  Glands. — Rapid  response,  sometimes  almost 

as  rapid  a  diminution  in  size  as  in  the  case  of  simple 
inflammatory  glands,  but  the  effect  is  rarely  per- 
manent ;  there  is  a  tendency  to  recurrence,  and  an 
ultimate  refusal  to  respond  to  further  treatment. 

(4)  Tuberculous   Glands. — Slow  response.     As  a  rule,  they 

slowly  subside  and  become  quiescent,  but  very  rarely 
entirely  disappear ;  they  tend  to  become  active  again 
after  longer  or  shorter  intervals.  From  the  point  of 
view  of  treatment  it  is  well  to  remove  the  glands  after 
they  have  become  quiescent. 
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(5)  Carcinomatons    Glands. — Very    slow    response.       They 

hardly  ever  disappear  or  become  quiescent ;  it  is 
better,  therefore,  to  remove  them  whenever  possible 
even  after  prolonged  radiation  treatment. 

(6)  Enlarged   Glands  due  to  a  Mixed  Infection. — Enlarged 

lymphatic  glands  are  met  with  in  various  parts  of 
the  body,  and  are  usually  due  to  one  of  the  foregoing 
causes ;  but  it  must  be  clearly  realised  that  the  pre- 
dominant cause  need  not  necessarily  be  the  only  one  ; 
cases  occur  where  there  is  a  mixed  infection,  and 
these  cases  will,  at  times,  behave  in  a  manner  which 
is  disconcerting  when  an  attempt  is  made  to  classify 
the  type  of  gland  according  to  the  response  to  treat- 
ment, either  by  drugs  or  radiations. 

The  two  groups  where  this  disturbance  is  likely  to  occur 
are — (i)  the  tuberculous,  and  (2)  the  malignant. 

In  the  former,  it  may  be  that  only  a  percentage  of  the 
glands  are  infected  with  tubercle,  the  others  being  enlarged 
in  consequence  of  some  other  infective  process,  or  the  tuber- 
culous infection  may  be  implanted  on  glands  which  are  already 
enlarged  from  a  septic  focus  somewhere  in  the  area  drained 
by  the  same  lymphatics ;  the  response  to  treatment  may  then 
be  irregular,  a  number  of  the  glands  subsiding  rapidly,  whilst 
others  respond  very  slowly. 

In  the  case  of  malignant  glands  it  is  not  at  all  uncommon 
to  find  a  number  of  glands  enlarged  where  no  trace  of  malig- 
nancy can  be  detected  histologically ;  here  again,  a  mixed 
response  will  follow  on  treatment,  the  non-malignant  glands 
responding  rapidly,  while  the  malignant  ones  show  scarcely 
any  change  after  many  radiations. 

In  the  purely  malignant  glands  the  degree  of  involvement 
of  the  organ  by  malignant  cells  will  also  influence  the  result  of 
treatment — such  a  gland  may  have  only  a  very  small  focus  of 
infected  cells,  the  greater  bulk  of  the  enlargement  being  com- 
posed of  inflammatory  products  which  are  reactive  in  nature 
to  the  invading  malignant  cells ;  here  radiation  treatment  will 
aid  the  reactive  process,  and  lead  to  the  arrest  of  the  extension 
of  the  malignant  cell  area,  and  ultimately  cause  its  disappearance 
in  fibrous  tissue. 
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The  treatment  of  the  deeper  glands  can  also  be  under- 
taken if  powerful  apparatus  is  employed  and  sufficient  dosage 
administered ;  thus  the  enlarged  thoracic  and  abdominal  glands 
associated  with  tuberculosis  or  malignancy  can  be  treated. 
The  results  are  necessarily  not  very  favourable  so  far  as  cure 
is  concerned,  but  sufficiently  so  to  encourage  us  to  develop  a 
better  technique  for  use  in  these  cases. 

Two  cases  might  be  quoted  in  support  of  this  method  of 
treatment. 

Name.  Index  No. 

Sydney  Bailey,  41. 

Report  of  Electrical  and  Radio-Therapeutic  Department. 

Date. 

wth  June  1917. — Patient  nearly  moribund,  brought  up  on 
stretcher.  Had  operation  (removal  of  a  testicle)  four  years 
ago  at  St  Thomas's  Hospital.  Present  symptoms  began  two 
years  ago.  Pain  in  stomach,  vomiting  after  food,  swelling 
of  abdomen,  involving  splenic  area  and  beyond;  also 
peritoneum,  i  P.D.  to  all  areas  of  abdomen,  three  areas 
to  be  treated  at  each  sitting  three  times  a  week,  then  to 
lateral  aspects  and  back,  3  m.m.  filter  (seventeen  areas  in  all). 

29/A  JuJie. — Feeling  very  much  better;  no  vomiting  now. 
Tumour  appeared  to  be  much  smaller. 

■^rd  to  Yi^th  July. — All  areas  repeated. 

I  dth  Jtily. — Improved. 

z'jthjuly. — Vomiting  again;  legs  swelling. 

2,1st  July  to  16th  Aug. — All  areas  repeated. 

2?,th  Aug.  to  \^th  Sept. — All  areas  repeated. 

\Zth  6'(?;>/.— Continued  with  X-rays  particularly  directed  into 
pelvis. 

25//z  Sept.  to  2,0th  Oct. — All  areas  repeated;  patient  still  going 
on  well. 

2nd  Nov. — Leg  very  troublesome,  swelling,  etc. ;  gentle  massage 
given  daily. 

e^th  to  16th  Nov. — X-ray  treatment  repeated  to  all  areas. 

igth  Nov. — Leg  improved. 

20th  to  2qth  Nov. — All  areas  repeated;  still  complains  of  pain 
in  leg,  but  much  less  swelling ;  massage. 

2,rd  to  i^th  nec.\ 

x-jth  to  ^ist  Dec.\-'^^^  '''^'''  repeated. 
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3ii'/  Dec. — Patient  has  put  on  15  lb.  in  weight  since  starting 
treatment;  filter  to  be  changed  to  5  m.m.  All  areas  to 
be  continued,  also  i  P.D.  through  each  buttock,  as  large 
an  area  as  possible. 

Jati.  1918. — Daily  massage  given  to  leg;  X-ray  treatment  con- 
tinued to  all  areas  until  14th  March.  The  patient  did  not 
attend  after  March  until  September. 

20th  Sept. — The  patient  had  the  treatment  repeated  to  upper 
abdominal  areas  5  m.m. ;  filter  (Sept.  to  loth  Oct.) 

i8//i  Oct. — Patient  was  not  so  well;  swelling  of  leg  gone;  felt 
sick  and  vomited  a  yellow  fluid ;  no  pain ;  bowels  regular 
and  tongue  clean.     No  swelling  in  stomach. 

25///  Oct. — Feels  better;  no  vomiting. 

1th  Nov. — Complains  of  pain  at  night;  i  P.D,  5  m.m.  given 
to  area  of  pain  in  back. 

\^th  Nov. — Felt  better;  treatment  repeated. 

227id  Nov. — Leg  swollen  again,  has  pain  all  over  body.  Still 
at  work.  Stomach  swollen  a  little  again.  Massage  resumed 
to  leg. 

26th  Nov.  to  ^th  Dec. — X-rays  repeated  to  all  areas.  Felt  better. 
Leg  still  swollen.     Massage  continued. 

/a?i.  191 9. — Inspected,  all  treatment  was  to  be  continued,  but 
patient  did  not  come  up  again  and  died  in  May  191 9. 

Name. 

Albert  Lee,  66. 
Report  of  Electrical  and  Radio-Therapeutic  Department. 

Date. 

^rd  Dec.  1919. — Patient  was  sent  for  treatment  and  was  admitted 
to  Wolrige  Ward,  and  had  injections  given  by  Sir  C.  Ryall's 
House  Surgeon.  Patient  had  a  large  mass  of  glands  in 
both  sides  of  neck  and  axilla,  also  in  both  groins.  Legs 
and  feet  were  very  swollen  and  had  varicose  veins. 

First  X-ray  treatment  given  3rd  December  19 19.     i  P.D. 
to  each  side  of  neck  and  axilla,  4  m.m. 

10th  Dec.  1 91 9. — Treatment  repeated,  also  i  P.D.  given  to  each 
groin,  4  m.m. 

I'jth  Dec.  19 1 9. — All  areas  repeated,  glands  diminished. 

Tfist  Dec.  19 19. — All  areas  repeated.     Patient  has  improved. 

']th,    14th,    21st,  and  2?>th  Jan. — All    areas   were   repeated   and 
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patient  was  discharged  from  the  ward  to  the  O.P.D.     Much 

better.  ,  ^    u^     a 

4tk,    6M,    and   ^th   i^.^.-Galvanism    given    to    legs   and   blood 

count  taken. 

Blood  count,  4th  February  1920. 
Red  blood  corpuscles  .  •  •       5>2  75>ooo 

T  ^^c  •  12,000 

Leucocytes  .  •  •  •  • 

Differential  count — 

Neutrophile  polymorphonuclears  .  5°    per  cent. 

Eosinophile      .             •              •  •          o-5       " 

Endothelial  leucocytes              .  •           2.6       ,, 

Lymphocytes    .             •             •  •  23.5       „ 

There  is  a  diminution  relatively  of  polymorphonuclears  and 
a  relative  increase  of  endothelial  leucocytes.  I  have  counted 
as  endothelial  leucocytes  some  which  indeed  may  be  very  large 
lymphocytes,  but  at  any  rate  they  do  not  belong  to  the  granular 
leucocyte  class.  ^    ^^^^^^^  Pathologist. 

xith  and  \Zth  Feh.—^W  areas  repeated. 

^^th  i^^/;.— Massage   and   galvanism  to  legs;  this  treatment  was 

continued  three  times  a  week  until  22  nd  March. 
24M  March.— ^.  P.D.  4  m.m.  given  to  each  axilla. 
24th     and     26th     J/ar^/^.-Massage     and    galvanism     repeated. 

Patient  then  went  away  for  a  holiday. 
i6thjune  1920.— Patient  reported  himself  quite  well. 

An  interesting  case  of  lymphadenoma  of  an  irregular  type 
is  most  instructive  in  its  progress. 

A  man,  about  44  years  of  age,  developed  an  irregular  illness 
of  a  most  baffling  nature.  A  running  almost  septic  temperature 
general  enlargement  of  the  lymphatic  glands,  and  raarked  blood 
chances  gave  place  after  a  few  months'  treatment  to  the  semblance 
of  good  health.  He  joined  up  soon  after  war  broke  out,  and  served 
in  France  for  two  or  three  years.  On  his  return  to  England  he 
remained  well  for  a  time,  but  later  the  disease  reasserted  itself  and 
he  became  seriously  ill.  X-rays  were  tried  without  success,  and  he 
died;  practically  every  gland  in  the  body  was  enlarged.  An  interest- 
ine  point  in  radiation  therapy  was  shown  in  this  case. 

In  the  early  stage  of  his  illness  the  radiation  employed  was  from 
a   soft   tube,   and  a  great  deal    of  superficial  reaction   followed   the 
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heavy  dosage  given ;  the  skin  which  received  the  rays  became  deeply 
pigmented.  Later,  in  the  course  of  the  ilhiess,  harder  and  more 
penetrating  rays  were  used  with  a  negative  result.  The  difference 
in  the  wave  length  employed  might  account  in  some  measure  for 
the  difference  in  effect,  though  it  is  frequently  noticed  that  cases 
responding  to  radiation  in  the  early  stages  refuse  to  do  so  later. 
This  is  one  of  the  problems  in  technique. 

Clinical  Notes  of  the  Case. 

A.  B.,  a  stockbroker,  a  Londoner,  never  out  of  England. 

Feb.   1914. — Taken  with  acute  illness,  gastric  symptoms,  general 
glandular  swelling,  rash,  blotches,  sore  throat,  fever. 

R.B.C. :   5,400,000.         W.B.C. :   26,700.         Colour:  i. 
Eosinophiles  :   32  per  cent. 
July  1914. — Began  radiation  ;  continued  at  intervals  towards  the 

end  of  the  year. 
Oct.  1914. — Went  into  the  country;  gave  up  city  work. 
Nov.    1 9 14. — Seen    by  consultant,    who   reported    him    in    good 

condition  ;  said  he  looked  picture  of  health. 
Jmie     1915. — Found    him    looking     very    well,    continued    im- 
provement. 

W.B.C:   17,600.  Eosinophiles:   7  per  cent. 

Practically  no  palpable  glands. 
Oct.  1 91 5. — Picture  of  health. 

R.B.C:   5,000,000.  W.B.C:   6000.  Colour:   85. 

Feb.  1916. — Examined  and  joined  army. 
Sept.  1916. — Was  in  France  working  at  a  Base  in  A.S.C 
Mar.   1917. — Still  in  France. 
Mar.  1 918. — Returned  from  France. 
•    May  igiS. — Operated  for  hernia  in  London  hospital. 
July   1 91 8. — Returned  to  Aldershot    Depot;    was  given   a  com- 
mission. 
Oct.  1 918. — Was  in  hospital  at  Aldershot  with  enlarged  glands. 
Nov.  1918. — Came  to  London;  went  into  London  hospital  with 
generally  enlarged  glands  ;  morbid  blood  condition  returning ; 
was  again  radiated. 
Feb.    1919. — General  condition   somewhat    ameliorated;    able  to 

return  home. 
July  1919. — Returned  to  hospital. 

Oct.  1 9 19. — Died  in  hospital.     Became  emaciated  to  a  skeleton, 
with  an  uncontrollable  diarrhcea ;  a  terminal  enteritis. 
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P.M. — Bowel  ulcerated  from  end  to  end  like  a  dysenteric  lesion  ; 
a  mass  of  glands  round  the  cceliac  axis  (of  the  Hodgkin 
type);  extensive  nodular  infiltration  of  the  spleen,  which 
was  of  normal  size;  similar  deposits  in  the  vertebral  column. 

1920. — At  a  discussion  at  the  Pathological  Society  of  London;  it 
was  agreed  the  condition  was  the  terminal  one  of  an  un- 
usually chronic  Hodgkin. 

Diseases   of  the    Uterus  —  Pibromyoma,  etc. — It   is   only 

possible  to  deal  at  an}-  length  with  the  results  obtained  in  a 
number  of  cases  in  which  the  patient  has  been  seen  from  time 
to  time.  They  are  valuable  as  they  afford  striking  evidence  of 
the  value  of  radiation  treatment  in  these  troublesome  con- 
ditions. 

Before  dealing  with  a  summary  of  results,  it  might  be  well 
to  generalise  on  the  subject  and  indicate  points  which  will  lead 
to  fruitful  discussion. 

(i)  We  hear  vague  statements  in  reports  and  discussions 
of  tumours  having  disappeared  as  a  result  of  treatment.  Now 
let  us  analyse  a  statement  of  this  kind  in  connection  with  such 
a  definite  structure  as  a  fibromyoma  of  the  uterus. 

I  raise  this  point,  because  in  one  of  the  cases  which  appears 
in  the  tabulated  results  associated  with  my  paper  the  state- 
ment is  made  "  that  no  trace  of  the  fibromyoma  could  be 
detected."  This  statement  was  made  by  the  g}'naecologist 
who  sent  the  case  for  treatment — the  tumour  in  the  first 
instance  was  not  a  large  one. 

I  do  not  for  a  moment  believe  that  a  well-developed  fibroid 
ever  disappears  completely  by  any  method  of  treatment  other 
than  the  operative  one,  when  the  structure  in  which  it  is 
situated  may  at  the  same  time  be  removed.  If  by  X-ray 
treatment  one  could  lead  to  the  disappearance  of  the  uterus 
and  its  adnexa,  then  I  would  admit  the  possibility  of  a  fibroid 
also  disappearing.  What  really  happens  is  that  the  tumour  is 
reduced  in  size  to  such  an  extent  that  it  may  not  cause  any 
obvious  deformity  of  the  uterus,  and  so  cannot  be  detected 
by  the  usual  method  of  examination. 

It  is,  however,  a  common  experience  to  find  that  there  has 
been  a  marked  diminution  in  the  size  of  the  tumour.  A 
limited  number  of  very  large  tumours  have  diminished  to 
one-half  or  even  one-third  of  the  orierinal  size. 
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In  a  fairly  large  percentage  of  the  cases  treated  there  may 
be  no  diminution  in  size,  or  it  is  so  slight  that  it  cannot  be 
detected  by  bimanual  examination.  In  these  cases  the  patient 
improves  greatly  in  health  presumably  because  of  the  arrest 
of  the  haemorrhage,  although  a  large  abdominal  tumour  remains. 
In  such  cases  the  question  of  operation  should  be  seriously 
considered. 

It  is  not  surprising  that  no  marked  change  can  be  detected 
in  these  large  tumours,  especially  when  they  are  largely 
composed  of  fibrous  tissue  and  are  not  very  vascular.  The 
radiation  dose  required  to  influence  such  tissue  would  be  so 
enormous  that  the  patient  would  be  seriously  damaged  in  the 
more  superficial  tissues.  Any  improvement  obtained  in  cases 
of  this  type  must  be  induced  through  the  action  upon  the 
ovaries  and  the  blood  supply  generally. 

On  the  other  hand,  it  is  not  wise  to  assume  that  because  no 
great  diminution  in  the  size  of  a  tumour  is  brought  about,  no 
good  is  being  done.  In  cases  of  large  inoperable  tumours 
where  pressure  effects  are  present  or  are  threatening,  I  have 
seen  great  relief  obtained  by  a  very  small  diminution  in  the 
size  of  the  tumour.  This  particularly  applies  to  the  large 
tumour  filling  the  pelvis  and  pressing  upon  the  ureters. 

(2)  As  regards  the  relief  of  symptoms,  several  of  my  most 
successful  cases  have  been  those  of  these  very  large  tumours. 
The  patients  had  refused  operation. 

The  diminution  in  size  in  three  of  these  cases  has  been 
remarkable ;  all  symptoms  disappeared,  and  the  tumour  in  one 
case  was  reduced  to  one-third  of  its  original  size.  These 
patients  resumed  their  usual  life  occupations. 

As  a  rule,  it  is  the  smaller  and  more  active  tumour  which  is 
most  likely  to  be  influenced  by  radiations  and  to  show  the 
greatest  diminution  in  size  and  improvement  in  symptoms. 
A  small  tumour  may  give  rise  to  very  great  haemorrhage. 

In  cases  where  large  tumours  have  been  submitted  to 
radiation,  have  undergone  no  change  in  size,  and  have  been 
operated  upon,  it  would  be  interesting  to  know  if  any  change 
in  the  surrounding  tissues  and  the  tumours  have  been 
detected  which  could  be  reasonably  attributed  to  the  action  of 
the  radiations. 

It  would  be  interesting  to  learn  from  the  gynecologists  of 
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any  after-changes  in  the  uterus  and  other  structures  which 
mig-ht  be  attributed  to  the  radiations.  It  is  obvious  that  when 
treating  a  region  such  as  the  pelvis,  other  organs  receive  dosage 
equal  to  that  administered  to  those  requiring  treatment.  These 
organs  may  be  disturbed.  Several  patients  have  complained  of 
bowel  disturbance ;  occasionally  the  bladder  becomes  irritable ; 
these  symptoms,  however,  soon  pass  off.  Have  any  late  effects 
been  noted?     I  have  not  met  with  any,  but  they  may  occur. 

I  have  not  had  an  opportunity  of  seeing  many  cases  operated 
upon  after  an  extensive  course  of  X-ray  treatment ;  one  or  two 
results  have  been  given  me  by  gynaecologists  and  pathologists, 
and  from  these  reports  it  has  not  been  possible  to  detect  to 
any  appreciable  extent  changes  induced  in  the  tumour  by 
the  radiations. 

One  such  example  met  with  recently  had  been  treated  for 
over  a  year  by  X-rays  and  finally  operated  upon.  The  tumour 
was  a  very  large  one,  showing  the  usual  appearance  of  a  fibro- 
myoma.  In  the  centre  there  was  evidence  of  necrobiotic 
degeneration. 

Next  I  shall  endeavour  to  analyse  the  results  obtained  in 
a  number  of  cases  treated  by  X-ra}^s.  The  bulk  of  the  work 
has  been  carried  out  during  the  war,  and  it  has  been  difficult  to 
get  accurate  histories  of  the  patients  and  the  results  of  treatment. 
For  our  present  purpose  it  will  suffice  to  consider  the  results 
from  two  points  of  view  : — 

(i)  The  effect  upon  the  haemorrhage. 
(2)  „  „         tumour. 

Nearly  all  the  cases  of  menorrhagia  dealt  with  have  had  an 
associated  fibroid  condition  ;  one  or  two  of  the  cases  may  not 
have  had  any,  but  as  far  as  I  can  I  have  excluded  this  type 
of  case. 

The  remarkable  feature  about  the  results  is  the  large 
percentage  of  cases  in  which  the  haemorrhage  has  ceased  after 
a  number  of  exposures.  It  is  clear  from  a  study  of  the  cases 
that  if  the  proper  dosage  is  employed  the  hasm.orrhage  can  be 
arrested,  and  the  arrest  may  be  permanent. 

It  is  largely  to  the  check  of  the  haemorrhage  that  the  very 
marked  improvement  in  the  health  and  spirits  of  the  patient 
is  due. 
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A  number  of  the  cases  treated  improved,  remained  well  for 
several  months,  and  then  the  symptoms  returned  often  more 
aggravated  than  before. 

It  is  probable  that  the  dosage  had  been  insufficient,  and 
that  it  should  have  been  continued  over  a  longer  period  of 
time.  A  number  of  these  cases  have  been  treated  again  with 
a  satisfactory  result.  Others  are  at  present  receiving  further 
treatment. 

Another  important  point  to  discuss  is  the  effect  upon  the 
tumour.  I  have  recently  been  examining  a  number  of  fibroid 
tumours  in  the  Pathological  Museum  of  the  Cancer  Hospital, 
and  from  the  observations  made  on  the  macroscopic  structure, 
it  is  obvious  that  no  quantity  of  radiation  directed  upon  the 
tumour  could  lead  to  a  great  reduction  in  size.  The  fibrous 
tissue  capsule  and  framework  is  already  very  firm,  the  inter- 
stitial tissue  varies  in  density,  and  it  is  possible  that  if  the 
blood  supply  is  interfered  with,  degenerative  changes  may 
be  induced  which,  leading  to  liquefaction  and  subsequent 
absorption  of  the  material,  may  help  to  diminish  the  bulk  of 
the  tumour.  The  fibrous  tissue  will  then  contract,  and  ultimately 
a  firm  fibrous  mass  be  formed  which,  under  no  circumstances, 
could  be  expected  to  disappear. 


Synopsis  of  Thirty  Cases  treated  in  Private. 

An  analysis  of  30  cases  treated,  or  receiving  treatment,  in  private, 
gives  the  following  figures  : — 

20  could  be  considered  as  satisfactory.     Symptoms  cleared  up  and 

the    general    health    improved.     A    number    of   these   cases 

go  back  as  far  as  1913. 
I  case  improved  but  ceased  attending  after  three  treatments. 

No  further  information  is  available. 
I   case   did  not  improve  at  all   and  was   operated  upon    after 

about  six  treatments. 

1  case  required  a  large  number  of  attendances  extending  over 

ten  months,  but  ultimately  improved. 
5  cases  are  still   attending   for  treatment,   the    result  being  so 
far  very  satisfactory. 

2  cases  are  so  far  very  unsatisfactory.     One  of  these  has  since 

been  operated  upon. 
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Hospital  Cases. 


Analysis  of  i8  cases  treated: — 

1 6  cases  reported  as  satisfactory. 
2  ,,  as  unsatisfactory. 

Among  these  cases  the  following  points  may  be  of  interest: — 

Mrs  W. — At  end  of  five  treatments  seen  by  gynaecologist  who 
reported :  "  Fibroid  can  still  be  felt,  but  is  very  much 
reduced  in  size,  and  patient  keeping  well." 

Mrs  S. — Treated  from  15th  March  1915  till  22nd  July  1918. 
Report  from  gynaecologist,  27th  September  1918,  "Exam. — 
No  trace  of  fibromyoma." 

Miss  B. — Case  treated  for  severe  menorrhagia  at  periods — 
approaching  climacteric— small  fibromyoma.  Treated  from 
i8th  November  to  June  1919. 

Report  from  Private  Doctor. — "  Htemorrhage  entirely  arrested. 
General  health  greatly  improved." 

Mrs  B.,  aged  42. — Treatment   from    nth  May  to  4th    October 
1916. 
Report    from      Gyiicecologist.  — "  No     further     haemorrhage. 
Symptoms    of    menopause.      Size    of    abdominal    tumour     un- 
changed." 

Of  the  two  unsatisfactory  cases  : — 

(i)  Mrs  B. — Treated  from  6th  June  1918  to  3rd  October  1919. 

Had  eight  treatments.     Referred   to   gynaecologist  on    25th 

September    19 19    on   account  of  an    excessive  period.     No 

further  report. 

N.B. — This  patient  did  remarkably  well  in  the  early  stages. 

(2)  Mrs  v.,  aged  40. — Treatment  from  5th  May  191 8  to  5th 
January  1920.     Eleven  treatments. 

6t/i  Jan. — Reported  two  weeks'  excessive  h.-emorrhage 
following  last  treatment. 

No  further  report. 

It   may  be  noted   that  in  the  treatment  of  these  cases  at 
hospital  and  in  private  the  technique  is  practically  identical. 
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The  Use  of  X-Rays  before  and  after  Operation 
FOR  Malignant  Disease. 

The  experience  of  X-ray  workers  goes  to  prove  that,  when 
used  early,  X-ray  treatment  holds  out  the  promise  of  a  certain 
degree  of  success.  The  logical  outcome  of  such  experience 
leads  one  to  suggest  the  following  definite  rules  for  the 
guidance  of  all  who  wish  to  use  X-rays  as  an  adjunct  to 
the  routine  treatment  of  malignant  disease,  i.  Preliminary 
treatment  in  cases  suitable  for  operation.  2.  Post-operative 
treatment  of  the  seat  of  operation  and  areas  of  possible 
extension,  i.e.,  careful  and  repeated  exposures  of  the  areas 
drained  by  the  lymphatics  originating  in  the  area  of  disease. 
3.  Treatment.of  recurrent  growths.  4.  Treatment  of  inoperable 
cases  and  recurrences  of  considerable  size. 

I.  Preliminary  Treatment. — Under  heading  i  we  take  into 
consideration  all  cases  of  malignant  disease,  particularly  when 
the  disease  originates  in  an  accessible  region.  When  time 
permits,  a  number  of  X-ray  exposures  should  be  given  at 
regular  intervals.  Recognising  in  these  cases  that  operation 
is  imperative,  one  would  not  suggest  any  dela}'  in  operating 
in  order  that  X-ray  treatment  should  be  carried  out,  but  in  the 
few  days  between  diagnosis  and  operation  a  few  exposures 
might  be  given.  In  carcinoma  of  the  breast,  to  take  a  common 
example,  the  treatment  should  be  commenced  as  soon  as  the 
disease  is  recognised.  A  full  exposure  should  be  made  over 
the  affected  area  and  its  surrounding  parts ;  the  axilla  should 
at  once  get  a  full  pastille  dose.  The  special  advantage  of  the 
latter  treatment  will  be  recognised  when  we  state  that  such  an 
exposure  will  result  in  the  complete  epilation  of  all  the  axillary 
hair  in  about  three  weeks  from  the  date  of  exposure ;  further, 
a  certain  degree  of  atrophy  will  take  place  in  the  sweat  glands 
of  the  axilla.  Where  time  permits  a  second  filtered  dose  may 
be  given  at  the  end  of  a  week.  As  a  rule,  the  result  of  the 
two  exposures  will  be  a  complete  epilation  of  the  axillary 
hair  and  a  marked  degree  of  atrophy  in  the  sweat  glands. 
Should  the  patient  be  operated  upon  a  week  after  the  com- 
mencement of  treatment,  by  the  time  the  stitches  are  taken 
out — i.e.,  in  ten  to  fourteen  days — the  condition  of  the  axilla  will 
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be  as  follows:  (i)  hair  in  axilla  nearly  completely  epilated ; 
and  (2)  sweat  glands  undergoing  atrophy.  Result,  diminution 
of  the  sweating  in  axilla,  removal  of  hairs,  and  a  considerable 
improvement  in  the  comfort  of  the  patient.  In  the  majority 
of  breast  operations  the  discomfort  of  the  patient  from  irritation 
of  hair  and  accumulation  of  sweat  in  the  dressings  is  consider- 
able. The  advantage  of  a  clean  axilla  after  operation  should 
be  of  importance  in  the  after-treatment.  Further,  the  irradia- 
tion of  the  whole  area  of  lymphatic  drainage  should  help  to 
prevent  recurrence  in  the  line  of  scar  and  stitch  wounds. 

2.  Post-operative  X-ray  Treatment  of  Area  of  Wounds  and 
Lymphatic  Drainage. — This  should  be  thorough  and  systematic, 
and  should  cover  the  breast,  axillary,  and  supraclavicular  regions. 
Treatment  should  be  undertaken  as  soon  as  possible  after 
the  operation ;  it  may  be  carried  out  without  disturbing  the 
dressings.  An  exposure  once  a  week  for  the  first  month  may 
be  given,  and  thereafter  once  every  three  weeks  for  several 
months. 

3  and  4.  Treatment  of  Recnrretit  Nodules  and  inoperable 
cases. — The  majority  of  the  cases  of  malignant  disease  which 
come  for  X-ray  treatment  come  under  these  classes.  Many  of 
these  cases  are  quite  hopeless  from  any  point  of  view  so  far  as 
cure  is  concerned,  yet  the  relief  of  pain  in  many  cases  is  marked. 
Early  recurrence  yields  to  repeated  X-ray  exposure.  The 
routine  treatment  is  to  expose  the  area  to  X-rays  at  least  once 
a  week,  and  with  filtration  similar  to  that  described  under  post- 
operative treatment.  Treatment  is  kept  up  until  a  marked 
reaction  is  obtained  over  the  whole  area.  Should  the  reaction 
be  excessive  the  treatment  may  be  suspended  for  a  month  and 
resumed  at  the  end  of  that  time.  Under  a  regime  of  this  kind 
nodules  disappear  gradually,  pain  is  relieved,  and  the  patient 
improves  in  general  health.  After  the  nodules  have  dis- 
appeared treatment  should  be  continued  at  intervals  of  three 
weeks  for  at  least  a  year,  and  after  that  should  it  be  considered 
necessary. 

An  experience  in  the  treatment  of  cancer  by  X-ra}'s  and 
radium  extending  over  nearly  twent}'  years  has  led  one  to  the 
following  conclusions:  (i)  Early  recurrence  in  slowh^  growing 
types  of  carcinoma  is  particularly  amenable  to  X-ra}'  treatment 
(many  cases  show  marked  improvement ;  in  others  the  nodules 
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disappear  and  the  enlarged  glands  slowly  subside) ;  (2)  larger 
ulcerated  areas  slowly  heal  and  leave  a  sound  scar  (several  of 
these  cases  have  remained  healed  for  years) ;  and  (3)  inoperable 
cases  may  by  means  of  treatment  be  rendered  operable.  Some 
cases  of  carcinoma  do  not  yield  to  X-rays  or  radium  treatment. 
The  explanation  of  the  causes  of  failure  is  difficult.  When  the 
growth  occurs  in  subjects  under  thirty-five  years  of  age  the 
prognosis  is  always  grave ;  such  cases  recur  early  and  do  not 
yield  to  X-ray  treatment ;  the  masses  slowly  increase  in  size 
and  the  patient  dies  from  exhaustion ;  other  cases  respond 
at  first  to  treatment,  then  after  a  time  the  growth  appears  to 
get  the  upper  hand  and  rapidly  spreads.  Occasionally  treat- 
ment seems  only  to  stimulate  the  progress  of  the  growth ; 
this  may  be  due  to  insufficient  dosage,  though  in  several  cases 
of  this  kind  I  have  pushed  the  dose  to  the  maximum  degree 
without  any  apparent  beneficial  result. 

One  is  frequently  met  with  the  argument  that  there  is  no 
conclusive  proof  that  X-ray  treatment  after  operation  prevents 
the  recurrence  of  the  growth.  It  is  no  proof  in  any  particular 
case  which  has  had  X-ray  treatment  and  has  not  shown  recur- 
rence for  years  that  the  X-ray  treatment  really  ensured  the 
non-appearance  of  the  growth.  I  have  seen  many  cases  of 
cancer  years  after  operation  with  no  sign  of  recurrence.  These 
patients  received  no  after-treatment.  How,  then,  can  we  prove 
the  value  of  post-operative  X-ray  treatment?  It  can  only  be 
done  with  the  co-operation  of  the  operating  surgeons.  Careful 
statistics  of  all  the  cases  operated  upon  must  be  kept ;  two 
groups  of  such  statistics  must  be  considered.  First  you  must 
ascertain  the  percentage  of  recurrence  and  period  of  recurrence 
in  a  group  of  cases  which  have  not  had  any  after-treatment. 
The  second  group  should  be  those  which  have  had  X-ray 
treatment.  A  comparison  of  the  two  groups  should  enable 
us  to  ascertain  definitely  the  value  of  X-ray  treatment.  Not 
only  must  the  percentage  of  recurrence  be  taken  into  considera- 
tion, but  any  prolongation  of  the  interval  of  time  which  elapses 
between  the  operation  and  the  recurrence  should  be  considered 
in  order  to  aid  us  in  our  attempt  to  assess  the  value  of  X-rays 
in  treatment.  Should  the  percentage  of  recurrence  show  a 
marked  fall,  then  the  distinct  advantage  of  X-ray  treatment 
must  be  admitted. 
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When  considering  the  value  of  X-ray  treatment  for  actual 
recurrence  we  can  definitely  state  that  X-rays  do  cure  such  cases, 
sometimes  permanently,  or  at  all  events  for  a  period  extending 
into  years.  This  fact,  to  my  mind,  is  a  valuable  one  in  favour 
of  the  plea  for  the  systematic  treatment  of  all  cases  of  cancer 
after  surgical  operation.  If  by  X-rays  we  can  cure  cases  of 
actual  recurrence,  surely  it  is  a  logical  conclusion  at  which  we 
arrive  to  state  that  in  all  probability  we  can  prevent  the  actual 
recurrence  if  treatment  is  pushed  vigorously  immediately  after 
operation.  Let  us  consider  the  method  by  which  the  cancer 
propagates  itself  in  cases  which  have  been  operated  upon.  The 
commonest  seat  for  recurrence  is  in  (i)  the  scar;  (2)  stitch 
infection ;  (3)  the  outlying  tissues  where  the  growth  has  been 
left  in  small  portions,  or  it  may  be  (4)  cancer  cells  which  have 
been  squeezed  out  of  the  mass  at  the  time  of  operation ;  and 
(5)  lymphatic  extension.  The  glands  may  not  have  been 
completely  removed.  Presuming  that  any  one  of  these  cases 
is  operative  we  commence  at  once  to  irradiate  the  whole  area 
and  surrounding  tissue.  Inflammatory  action  is  set  up  all  over 
the  tissues  irradiated,  fibrous  tissue  formation  results,  the  cancer 
cells  are  involved  in  the  general  fibrosis,  and  are  rendered 
harmless.  The  process  which  we  know  to  be  effective  in  the 
treatment  of  actual  recurrence  must  a  priori  be  beneficial  in 
treating  cases  which,  in  a  certain  percentage  at  least,  must  show 
recurrence. 

Estimation  of  tJie  value  of  X-rays  and  radium  in  the  treatment 
of  malignajit  disease,  with  special  reference  to  Breast  Carcinoma 
and  Carcinoma  of  the  Uterus. — This  can  only  be  dealt  with 
briefly.  I  have  already  indicated  the  technique  of  the  treatment 
in  carcinoma  generally.  The  study  of  carcinoma  of  the  breast 
has  been  an  extensive  one,  and  it  is  evident  that  we  owe  a 
great  deal  to  the  pioneer  worker.  Sir  Harold  Stiles,  and  to  Mr 
Sampson  Handley  who  has  demonstrated  the  spread  of  cancer 
by  permeation.  If  we  bear  the  work  of  these  two  surgeons  in 
mind  we  are  materially  helped  in  our  appreciation  of  the  extent 
of  the  spread  in  this  disease,  and  are  clearly  shown  that  the 
treatment  must  be  very  thorough  if  we  are  to  hope  for  a 
successful  result. 

There  can  be  no  doubt  of  the  value  of  the  post-operative 
treatment  by  X-rays.     It  certainly  should  be  a  routine  treatment. 

I 
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In  breast  carcinoma  it  is  equally  certain  that  the  operative 
treatment  should  in  all  cases  have  the  first  choice,  and  no  case 
however  favourable  it  may  be,  should  be  submitted  to  radia- 
tions until  the  advantages  of  the  operation  have  been  explained. 

It  is  equally  important  that  the  need  for  thorough  irradia- 
tion treatment  should  be  pointed  out  to  the  patient  and  the 
object  for  which  it  is  used  explained.  Surgeons  are  adopting 
this  method  more  generally,  and  it  is  especially  insisted  upon 
by  Mr  Sampson  Handley  in  a  recent  paper  published  in  the 
Lancet.  He  is  also  adopting  the  method  of  using  radium  at 
the  operation,  and  claims  that  it  has  a  distinct  advantage  in 
preventing  recurrence. 

In  inoperable  carcinoma  radiation  treatment  may  render 
the  condition  operable  at  a  later  day ;  the  possibility  of  this 
should  always  be  kept  in  view  when  treating  these  cases. 

The  position  is  somewhat  different  when  dealing  with  uterine 
carcinoma,  when  the  operative  results  are  perhaps  not  so  favour- 
able as  in  breast  carcinoma.  X-rays  and  radium,  and  particu- 
larly the  latter,  are  challenging  the  operative  method,  and  in 
the  extensive  cases  offer  as  much  chance  of  success.  Radium 
when  properly  used  gives  excellent  local  results.  Carcinoma 
of  the  cervix  uteri,  for  instance,  may  completely  disappear  after 
radium  has  been  applied.  The  local  symptoms  disappear  and 
the  patient  improves  greatly  in  health.  The  local  disappear- 
ance of  the  growth  is,  however,  not  a  cure ;  the  disease  has 
infiltrated  deeply  into  the  pelvic  lymphatics.  Radium  does  not 
appear  to  check  these  deeper  manifestations  any  more  than 
the  most  thorough  operative  procedure  succeeds  in  removing 
the  more  distant  deposits  of  new  growth  cells.  Radium  applied 
internally  and  X-rays  externally  appear  to  offer  the  best  chance 
of  a  cure  in  these  desperate  cases.  The  X-rays  may  in  the 
future  acquire  a  greater  utility  when  more  penetrating  rays 
and  much  larger  doses  are  used. 

When  the  operative  method  is  given  the  preference  the 
patient  should  be  advised  to  submit  to  X-ray  treatment  in  the 
hope  that  the  deeper  involvements  may  be  kept  in  check.  I 
feel  convinced  that  it  is  only  by  whole-hearted  co-operation 
between  clinicians,  surgeons,  and  radiologists  that  the  best 
results  can  be  obtained,  and  that  such  co-operation  is'  the  best 
we  can  do  for  the  patient. 
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It  has  been  shown  that  the  more  malignant  types  of  new 
growth  when  superficially  placed  are  influenced  by  radiations 
when  these  are  applied  in  the  proper  dosage.  It  may  require 
a  very  penetrating  ray  even  in  the  most  superficial  lesion  to 
bring  about  the  disappearance  of  the  growth.  When  the  growth 
is  particularly  resistant  to  treatment,  I  believe  it  is  more  a 
question  of  the  quantity  of  the  particular  wave-length  than 
actually  the  wave-length  itself  Thus,  if  a  very  hard  radiation 
is  required,  a  relatively  heavier  dose  of  a  softer  radiation  may 
bring  about  the  same  result. 

Some  authorities,  for  instance,  state  that  radium  rays  are 
more  suitable  that  X-rays — basing  their  conclusions  on  clinical 
observations.  Even  in  deep-seated  lesions  X-rays,  when  used 
in  the  correct  dosage,  will  induce  the  same  changes  as  radium 
does  when  buried  in  a  deep  tumour.  I  have  seen  large  masses 
of  peritoneal  growth  disappear  when  very  large  doses  of  X-rays 
were  administered  through  several  ports  of  entry  through  the 
abdominal  walls.*  The  case  of  Bailey  is  another  example 
of  the  type  of  case  in  which  the  effect  can  be  produced  by 
either  X-rays  or  radium  with  equal  certainty.  The  great 
advantage  radium  possesses  over  X-rays  is  chiefly  one  of 
practical  application. 

As  already  stated,  the  advantages  that  radium  possesses 
over  X-rays  are  (i)  the  shorter  wave-length  of  the  gamma 
ray — and  its  greater  penetrative  power ;  (2)  the  convenience 
of  its  application  in  certain  diseases  whose  site  is  in  the 
interior  of  the  body.  Until  very  large  quantities  of  radium 
are  available  it  is  more  convenient  to  endeavour  to  obtain 
as  good  results  with  X-ra}'s.  The  penetrative  value  must  be 
greatly  increased  by  increasing  the  power  of  the  generating 
apparatus.  Special  tubes  are  required,  capable  of  standing  up 
to  the  high  voltages  required  to  produce  the  long  spark  length, 
and  the  rays  must  be  applied  in  a  way  which  makes  it  possible 
to  concentrate  the  dose  on  any  particular  depth  of  tissue. 
All  these  requirements  are  capable  of  accomplishment.  The 
apparatus  has  only  to  be  specified.  It  is  possible  to  make  it. 
The  tubes  are  already  available.  The  actual  application  is 
not  difficult.  The  "cross-fire"  technique  is  well  known.  It 
consists  of  a  number  of  ports  of  entr}%  the  ra}'s  being  centred 

*  Recent  works  published  in  Germany  appear  to  support  this  view. 
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on  a  particular  spot  from  each  of  these  ports.  Mechanical 
contrivances  are  readily  made  which  facilitate  the  execution 
of  a  technique  of  this  kind. 

The  rotating  tube  is  capable  of  administering  with  great 
accuracy  a  large  dose  of  X-rays  at  a  particular  depth  of  tissue ; 
if  X-rays  are  employed  in  this  way  it  is  possible  to  administer 
in  several  hours  as  large  a  dose  of  radiation  as  could  be 
obtained  from  a  very  large  quantity  of  radium  buried  in  the 
tumour  for  a  day  or  two.  The  advantage  X-rays  possess  when 
employed  in  this  manner  is  that  no  operative  measures  are 
required — often  a  point  of  some  importance. 

To  take  an  example.  Suppose  that  a  case  of  epithelioma 
of  the  skin  has  been  successfully  treated  by  X-rays  and  radium, 
and  the  dose  is  approximately  X. 

The  lesion  being  on  the  surface  receives  100  per  cent,  of 
the  beam  of  radiations  directed  upon  it. 

The  absorption  value  of  the  particular  wave-length  is  ascer- 
tained, and  is  as  follows  : — 

I  inch  of  tissue  absorbs,  say,  50  per  cent. 
—  ))  ))  /3         >> 

3  •>  ))  85         „ 

4  .,  „  95 

To  produce  the  same  effect  upon  a  tumour  of  similar  type  at 
say  4  inches  depth  from  the  surface  will  take  twenty  doses 
from  as  many  ports  of  entry,  as  only  5  per  cent,  of  the  beam  is 
absorbed  in  that  depth.  If  the  skin  dose  take  15  minutes  then 
the  depth  dose  will  take  15  x  20  =  300  minutes  or  5  hours. 

When  the  penetrative  value  of  the  radiation  is  increased 
the  absorption  by  the  intervening  tissues  diminishes,  and  it  may 
be  possible  to  project  20  per  cent,  of  the  beam  4  inches  into 
the  tissues,  when  the  300  minutes  would  be  diminished  to  75 
minutes.  It  is  possible  when  using  these  very  penetrating  rays 
to  utilise  the  same  skin  area  for  three  or  four  doses ;  in  this 
way  the  number  of  ports  may  be  diminished. 

Conclusions. — It  follows  from  what  has  been  said  that  in 
X-rays  and  radium  we  possess  most  useful  agents,  and  that 
extensive  use  should  be  made  of  these  in  the  treatment  of  a 
large  number  of  diseases.  The  value  of  such  treatment  will 
depend  upon  several  factors. 
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(i)  The  time  at  which  it  should  be  administered. 

(2)  The  nature  and  extent  of  the  disease. 

(3)  The  response  the  tissues  possess  to  stimulation.     Many 

patients   are  reduced   to  the  last  point  of  resistance 
before  they  are  treated.     These  cases  fail  to  respond, 

(4)  The  dosage,  which  may  be 

(a)  Massive  at  one  sitting  or   divided  over  several 

days. 
(d)  Intermittent,  large  doses  being  given  at  intervals 

of  from  one  to  six  weeks. 

The  malignant  cases  give  the  least  favourable  results.  The 
earlier  a  case  can  be  treated  the  greater  is  the  chance  of  a 
successful  result.  Surgery  offers  in  nearly  all  cases  a  better 
prospect  than  radiation  treatment,  so  it  should  be  given  the 
first  place,  and  radiation  should  be  used  after  operation  in  the 
hope  that  recurrence  may  be  delayed  or  prevented.  Combined 
treatment  should  be  more  successful  than  either  alone. 

There  are  conditions  of  malignant  disease  in  which  surgery 
may  not  offer  any  better  prospect  than  radiation,  and  in  these 
it  should  be  our  aim  to  give  the  very  best  treatment  in  the  hope 
of  helping  the  patient.  Radiations  must  be  very  thoroughly 
administered.  In  malignant  disease  of  the  thyroid,  for  example, 
it  may  be  possible  to  do  as  much  with  radiation  as  by  surgical 
operation.  Large  tumours  of  a  low  degree  of  malignancy  may 
be  diminished  in  size  and  their  progress  delayed. 

In  conclusion,  I  wish  to  show  you  slides  from  a  case  of 
mediastinal  tumour  which  reflects  great  credit  upon  those  who 
dealt  with  the  case,  and  shows  how  advantage  was  taken  of 
the  therapeutic  action  of  radium  and  X-rays. 

The  slides  I  show  explain  the  nature  of  the  tumour  and 
its  exact  position  in  the  thorax.  Through  the  localisation  of 
the  tumour  by  radiograms  taken  in  three  positions,  the  surgeon 
was  able  to  operate  by  opening  the  anterior  chest  wall.  Excellent 
judgment  was  shown  in  the  administration  of  the  radium 
dosage,  where  the  tubes  of  radium  were  inserted  in  the  mass 
of  the  growth.  Subsequent  exposures  to  X-rays  resulted,  a 
year  after  treatment,  in  the  production  of  the  condition  I  show 
in  the  next  slide.  The  case  did  remarkably  well,  and  furnishes 
a    most    striking  testimony  of  the  great    value    of   Rontgen's 
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discovery  of  the  X-rays,  and  the  subsequent  developments 
in  the  technique  of  diagnosis  and  treatment.  It  is  a  fitting 
illustration  of  the  best  method,  i.e.,  collaboration  of  the 
physician,  the  surgeon,  and  the  radiologist. 


Discussion. 

J/r  Caird  thought  that  the  element  of  time  had  to  be 
largely  considered  before  one  could  definitely  pronounce  as  to 
ultimate  results  and  the  value  of  radio-active  bodies  in  the 
treatment  of  malignant  disease.  We  had  still  much  to  learn  in 
regard  to  the  life-history  of  malignant  disease,  especially  from 
the  clinical  side  before  and  after  operative  measures,  as  well  as 
and  apart  from  modifications  which  exposure  to  such  active 
bodies  induced.  Personally,  he  had  not  hitherto  had  the  good 
fortune  to  meet  with  any  cases  of  cure  after  the  use  of  radium 
or  X-rays  in  carcinoma  or  sarcoma.  While  marked  amelioration 
of  pain  was  frequently  obtained,  in  the  end  the  patient  had 
been  carried  off  by  the  disease.  But  he  had  met  with  one 
example  of  mixed  parotid  tumour  in  which,  while  return  of  the 
trouble  seemed  to  preclude  further  surgical  intervention,  the 
use  of  radium  had  so  far  (after  several  years)  proved  effectual. 
Remarkable  success  had  also  followed  in  rodent  ulcer,  when 
bone  was  not  affected.  Were  it  proved  that  radium  gave  as  good 
results  when  secondary  foci  had  developed  after  excision  of  the 
mamma  for  carcinoma,  as  the  surgeon's  knife  could  attain, 
patients  and  surgeons  alike  would  welcome  an  advance  so  free 
from  operative  anxiety. 

Professor  Giillajid  expressed  his  thanks  to  Dr  Knox  for 
his  admirable  paper,  and  especially  for  the  very  reasonable  way 
in  which  he  put  forward  the  claims  of  X-ray  and  radium  treat- 
ment. He  confined  his  remarks  to  the  treatment  of  myelogenous 
leucocythasmia,  splenic  anaemia,  and  exophthalmic  goitre. 

In  leukaemia,  he  remembered  the  extraordinary  results 
which  were  obtained  by  X-rays  in  the  earliest  cases  treated. 
Since  that  time  the  results  with  X-rays  had  not  been  nearly 
so  good  or  so  striking — for  this,  he  could  not  blame  the 
radiologists,  who  had    given   him   most  loyal  help,  but  in  the 
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past  few  years  he  had  come  more  and  more  to  use  radium,  and 
had  had  much  better  results.  Some  cases  which  had  proved 
refractory  to  X-rays  had  done  exceedingly  well  with  radium, 
and  he  had  been  struck  in  particular  with  the  improvement 
in  general  condition.  He  regarded  the  danger-point  in  the 
reduction  of  whites  as  twenty  thousand  in  the  count,  as  the 
action  of  radium  was  a  prolonged  one,  and  it  might  easily  fall 
below  that  limit  afterwards,  while  it  was  quite  easy,  if  the  count 
was  not  carefully  watched,  with  either  X-rays  or  radium,  to 
produce  the  destruction  of  reds  also,  and  to  bring  about  a 
condition  exactly  like  pernicious  anaemia.  He  hoped  that  in 
the  future  it  might  be  possible  to  keep  cases  more  continuously 
and  for  a  longer  time  under  radiation  than  could  be  done  at 
present  with  the  limited  supply  of  radium  available. 

As  regards  splenic  anaemia,  he  was  very  doubtful  whether 
radiation  would  take  the  place  of  splenectomy.  While  he  had 
seen  many  excellent  temporary  results,  he  had  had  no  permanent 
cures  without  removal  of  the  spleen. 

In  exophthalmic  goitre,  he  had  had,  to  begin  with,  some 
unpleasant  results  from  X-ray  treatment.  The  patients,  nervous 
already,  were  often  greatly  upset  by  the  journey  to  the  X-ray 
department,  and  the  general  mystery  and  magic  surrounding 
the  apparatus,  and  one  or  two  cases  of  hyper-th}Toidism  follow- 
ing upon  this,  had  led  him  rather  to  depend  upon  radium,  with 
which  he  had  had  many  excellent  results.  Practically  all  his 
cases,  now  pretty  numerous,  had  improved,  some  had  been 
entirely  cured,  others,  though  their  pulses  still  remain  rapid, 
and  they  might  have  some  enlargement  of  the  thyroid,  were 
quite  able  to  do  their  work.  The  symptom  which  persisted 
longest  was  rapidity  of  pulse,  but  as  that  often  persists  after  the 
thyroid  has  been  removed  surgicalh-,  one  could  not  expect 
it  to  disappear  entirely  under  radiation. 

Mr  Alexis  TJwnison  confined  his  remarks  to  the  influence  of 
radiation  in  malignant  growths. 

His  experience  was  limited,  owing  to  the  scarcity  of  radium 
at  the  disposal  of  the  surgical  staff  of  the  Infirmary. 

If  a  tumour  is  amenable  to  removal  by  operation,  this 
should  have  precedence,  and  radium  should  be  inserted  into 
the    space    from    which    the    tumour    was   removed,  courses   of 
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X-ray  exposures  should  follow  at  intervals  for  at  least  one  year 
after  operation. 

If  the  tumour  is  inoperable,  or  if  its  removal  is  unlikely  to 
be  followed  by  permanent  cure,  then  it  should  be  tunnelled  in 
various  situations  and  tubes  of  radium  inserted  for  about  eight 
days ;  if  there  follow  reduction  in  size  so  that  it  becomes 
operable,  then  it  should  be  removed  by  operation  without 
delay.  In  the  exceptional  cases  in  which  the  tumour 
apparently  disappears  after  the  insertion  of  radium,  and 
there  had  been  one  such  of  cellular  cancer  of  the  upper  jaw, 
the  area  of  tissue,  in  this  case  the  maxilla,  should  be  excised, 
as  without  this  hopeless  recurrence  is  probably  inevitable. 

Mr  Thomson  plead  for  the  control  of  results  of  radiation  ; 
when  tunnels  are  made  for  introducing  radium,  a  portion  of  the 
tumour  should  be  removed  for  microscopical  examination.  If 
the  tumour  is  excised  later,  another  portion  should  be  similarly 
examined. 

Dr  A.  Logafi  Turner  said  that  he  felt  that  the  employment 
of  radium  in  his  department  would  be  facilitated,  if  he  could 
obtain  it  in  a  form  more  adaptable  to  the  anatomical  arrange- 
ment of  the  areas  than  had  been  possible  in  the  past. 

His  experience  of  radium,  as  a  therapeutic  agent,  was  very 
limited.  It  had  proved  of  the  greatest  value  in  two  cases  of 
inoperable  sarcoma.  In  the  case  of  sarcoma  of  the  naso- 
pharynx in  a  woman,  aged  29,  the  growth  had  entirely  dis- 
appeared after  a  seance  of  120  milligramme  hours.  A  year  had 
elapsed  without  recurrence. 

The  second  case,  one  of  sarcoma  of  the  right  tonsil,  right 
lateral  wall  of  pharynx,  and  base  of  tongue  in  a  man,  aged  35, 
two  applications  of  24  and  65  milligramme  hours  had  brought 
about  complete  disappearance  of  the  tumour.  One  and  a  half 
years  after  the  first  application  the  patient  remained  well. 

Mr  Breivis  had  found  radium  of  the  greatest  service  in  the 
treatment  of  cancer  of  the  uterus.  In  many  instances  the  effects 
of  the  application  are  marvellous,  making  large  malignant  masses 
disappear.  In  some  cases,  the  disappearance  is  permanent;  in 
others,  there  is  recurrence.  When  the  latter  happens,  the 
recurrent  mass  can  be  scraped  away  with  the  curette,  and 
radium  re-applied. 
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Inoperable  cases  of  cancer  of  the  uterus  become  operable 
under  radium  ;  and,  further,  when  the  operator  is  uncertain  that, 
by  hysterectomy,  he  has  removed  all  the  disease,  radium  can  be 
left  to  destroy  the  remaining  fringe.  In  these  cases,  it  is 
necessary  to  guard  against  the  production  of  fistulae. 

He  has  had  excellent  results  with  radium  in  the  treatment 
of  fibroids,  the  tumours  becoming  smaller,  and  the  menorrhagia 
disappearing.  In  fibrosis  uteri,  he  has  also  had  most  satisfactory 
results.  He  had  tried  radium  in  a  number  of  cases  of  leuco- 
plakia,  without  success. 

He  would  like  to  record  his  highest  appreciation  of  Dr 
Knox's  paper. 

Dr  Cj-ansto7i  Loxv  said  that  in  the  treatment  of  ringworm  of 
the  scalp  the  difificulty  was  a  mechanical  one.  The  hair  blocked 
the  follicle  and  prevented  the  antiseptic  from  getting  into 
contact  with  the  fungus  ;  but  by  X-rays  the  hair  was  removed 
and  then  it  was  a  simple  matter  to  kill  the  fungus.  During  the 
past  year  310  cases  of  tinea  capitis  had  been  treated  at  the 
Royal  Infirmary,  with  less  than  one  per  cent,  of  permanent 
alopecia.  That  did  not  mean  that  the  cases  of  baldness  were 
bald  all  over,  but  that  in  one  area  of  the  scalp  the  skin  was 
scarred  and  the  hair  partially  or  completely  absent.  Before 
the  X-ray  treatment  the  average  time  required  to  cure  a  case 
was  eighteen  months ;  since  the  X-ray  treatment  the  average 
time  was  between  four  and  five  months.  That  included  the  time 
required  till  the  hair  had  completely  regrown  ;  but  if  the  hair 
came  out  completely,  the  case  was  free  of  infection  about  four 
weeks  after  being  X-rayed. 

Since  X-ray  treatment  had  been  carried  out  systematically, 
favus  of  the  scalp,  of  which  there  were  originally  150  cases,  had 
been  stamped  out,  except  for  occasional  isolated  infections 
mostly  of  animal  origin. 

In  rodent  ulcer  radium  was  superior  to  X-ra}'s.  X-rays 
often  caused  improvement,  but  failed  to  cure  completely.  The 
aim  in  treating  rodent  ulcer  was  to  give  the  maximum  dose  in 
the  shortest  possible  time. 

For  many  years  X-rays  had  been  used  along  with  other 
forms  of  treatment  in  the  routine  treatment  of  lupus  vulgaris. 
In  this  disease  the  small  stimulating  dose  was  the  one  required. 
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The  dose  required  to  kill  the  tubercle  bacillus  would  also  kill 
the  skin,  so  the  small  dose  was  used  to  stimulate  the  tissues  to 
attack  the  organism. 

Dr  Knox  had  referred  to  lupus  carcinoma.  This  condition 
was  not  necessarily  due  to  X-rays.  Cases  certainly  did  occur 
where  X-rays  had  never  been  employed,  and  in  these  cases 
X-rays  were  helpful  in  the  cure  of  the  carcinoma.  Curiously 
enough  in  those  cases  of  carcinoma  where  X-rays  had  been  used 
for  the  lupus,  radium  was  very  successful  in  curing  the  condition. 

Acne  vulgaris  could  also  be  successfully  treated  with  X-rays 
but  the  rays  were  best  given  late  on  in  the  treatment  to  any 
area  which  resisted  treatment.  The  dose  must  be  large,  and 
sufficient  to  paralyse  the  sebaceous  gland  for  some  time. 

In  hyperidrosis  of  palms  and  soles  and  of  the  axilla,  the 
X-rays  were  useful  simply  to  paralyse  the  sweat  glands,  but 
it  should  be  remembered  that  the  sweat  gland  lies  deep  down 
in  the  superficial  part  of  the  subcutaneous  tissue,  and  in  order 
to  reach  it  a  more  penetrating  radiation  was  necessary  than  that 
used  for  the  sebaceous  glands. 

Lastly,  in  cases  of  recurrence  of  malignant  disease  after 
removal  of  the  breast,  much  good  could  be  done  by  X-rays.  In 
many  cases  the  skin  nodules  disappeared,  and  in  their  absorption 
there  was  often  a  marked  improvement  on  the  lesions  in  other 
organs.  Unfortunately  the  results  were  not  permanent,  but  the 
progress  of  the  disease  could  often  be  arrested  for  some  months 
or  years.  In  any  case,  one  was  justified  in  using  X-rays  in  these 
cases  for  the  marked  effect  they  had  in  stopping  pain,  and  also 
because,  by  preventing  ulceration  of  the  superficial  nodules,  the 
patient  was  spared  the  discomfort  of  a  raw  surface,  and  the 
mental  distress  which  is  so  apt  to  be  caused  by  the  presence  of 
a  fungating  and  discharging  lesion. 

Dr  Norman  Walker  said  he  had  greatly  enjoyed  listening  to 
Dr  Knox's  paper.  There  were  several  points  of  interest  in  it 
on  which  he  would  like  to  say  something,  and  on  one  in 
particular  he  was  very  anxious  to  say  something.  With  regard 
to  ringworm  he  had  not  for  a  long  time  had  any  accidents ;  the 
method  was  very  carefully  controlled,  and  has  been  of  enormous 
benefit  to  the  school  children  of  Edinburgh.  With  regard  to 
rodent  ulcer  he  would  like  to  ask  Dr  Knox  whether  he  approved 
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of  one  considerable  dose  or  of  a  series  of  lesser  doses.  His  own 
experience  was  that  one  large  dose  was  usually  sufficient,  and 
he  could  only  say  that  he  wished  they  had  as  certain  a  treatment 
for  other  conditions  as  they  had  for  rodent  ulcer  in  radium. 
What  he  particularly  wanted  to  say  referred  to  lupus  carcinoma. 
It  was  absurd  to  say  that  lupus  carcinoma  was  unknown  until 
X-ray  treatment  was  introduced.  It  was  referred  to  by  Hebra, 
who  quoted  cases  published  in  1835,  and  since  that  time  cases 
had  been  repeatedly  referred  to  in  dermatological  text-books. 
But  he  could  not  get  away  from  the  fact  that  it  had  increased 
enormously  since  the  use  of  X-ray  treatment.  During  the  last 
twenty-five  years  he  had  had  well  over  one  thousand  cases 
of  lupus  under  his  care,  and  over  4  per  cent,  of  these  had 
developed  carcinoma.  When  one  compared  that  experience 
with  that  of  the  older  writers,  one  could  not  get  awa}-  from  the 
fact  that  X-rays  had  something  to  do  with  the  condition.  He 
did  not  go  the  length  of  saying  that  they  should  never  be  used, 
but  he  did  say  that  this  should  give  us  reason  to  consider  very 
seriously  all  other  methods  of  treatment  which  did  not  carry 
with  them  this  very  serious  risk.  The  memory  of  the  last  days 
of  those  cases  was  enough  to  stimulate  any  medical  man  to 
search  for  other  remedies.  Dr  Knox  had  not  referred  to 
mycosis  fungoides.  Since  the  days,  in  1903,  when  Dr  Allan 
Jamieson  published  the  first  case,  he  supposed  ever}'  case  of 
that  disease  had  been  treated  by  their  means,  and  the  way  in 
which  the  tumours  melted  away  was  quite  wonderful.  When 
one  considered  that  before  X-ray  treatment  nothing  but  an 
early  and  miserable  death  lay  a  fev\'  months  ahead  of  these 
persons,  the  years  of  relief  which  the  treatment  gave  them  was 
something  really  to  the  credit  of  X-rays.  Those  who  were 
commencing  to  use  X-rays  should  not  be  too  proud  to  learn 
from  their  elders.  It  was  only  after  years,  sometimes,  that  the 
effects  of  X-rays  showed  themselves,  and  many  people  who  had 
been  treated  for  comparative!}'  trifling  conditions,  hirsutus, 
hyperidrosis,  and  the  like,  had  bitter  reason  to  regret  that  they 
had  ever  so  subjected  themselves.  This  was  really  in  the  line 
of  what  other  speakers  had  said  dealing  with  other  organs  of 
the  body  when  they  pointed  out  that  it  was  not  wise,  indeed 
\ery  unwise,  to  continue  with  the  use  of  the  rays  beyond  a 
point  far  short  of  the  normal    condition.     The    way  in    which 
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atrophy  developed,  months  or  years  after  prolonged  exposures  to 
X-rays,  was  a  thing  which  nothing  but  experience  apparently 
taught  to  operators. 

Mr  Greig  said  that  as  regards  the  treatment  of  mycosis 
fungoides  by  X-rays  little  could  be  claimed  except  the  temporary 
disappearance  of  each  local  manifestation,  and  he  doubted  if 
it  made  much  difference  to  the  progress  of  the  disease.  The 
patient  of  Allan  Jamieson's,  quoted  by  Dr  Norman  Walker, 
though  she  lived  five  years  after  her  first  treatment  by  X-rays, 
was  not  at  any  time  six  weeks  clear  of  the  disease,  and  of  it 
she  ultimately  died.  He  had  experience  of  two  other  cases  of 
mycosis  fungoides  treated  with  X-rays,  and  the  course  and  event 
was  similar  to  Allan  Jamieson's  case,  though  less  prolonged. 

He  thought  it  unfair  that  the  discussion  should  be  too  couleur 
de  rose,  and  it  should  be  remembered  that  many  patients  blamed 
the  treatment  both  from  X-rays  and  radium  for  an  irritation 
which  had  increased  their  sufferings. 

Dr  Knox  in  reply  said  Professor  Alexis  Thomson  has  raised 
several  very  important  points.  I  may  say  that  I  am  in  almost 
complete  agreement  with  practically  all  he  has  said,  but  as  a 
num.ber  of  the  questions  he  has  put  are  of  great  importance  I 
shall  discuss  them  fully. 

I  never  rely  on  X-rays  or  radium  alone.  It  is  my  invariable 
custom  to  get  the  opinion  of  a  surgeon  on  the  question  of 
operation,  and  I  strongly  advocate  it  in  all  cases  in  which  it 
offers  a  reasonable  prospect  of  success ;  but  I  am  equally 
emphatic  on  the  question  of  post-operative  radiation  treat- 
ment. The  combination  of  the  two  gives  the  best  results. 
Although,  in  a  small  number  of  cases,  radium  has  been 
successfully  used  in  preference  to  operation,  there  is  no 
certainty  that  it  will  succeed  in  any  particular  case,  and  very 
valuable  time  may  be  lost,  and  the  chance  of  success  from 
an  operation  performed  late  in  the  course  of  the  case  is 
prejudiced  by  the  delay.  The  whole  question  hangs  on  the 
knowledge  we  possess  of  the  response  of  various  tissues  to 
radiation  when  administered  in  the  proper  dose — until  we 
possess  more  complete  knowledge  of  this  it  will  always  be 
wiser  to  trust  to  the  more  certain  method. 
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Cancer  of  the  rectum  is  not,  as  a  rule,  successfully  treated  by 
radium,  though  in  several  cases  good  temporary  results  have 
been  reported.  The  technique  employed  is  very  faulty  and 
may  lead  to  a  distinct  aggravation  of  symptoms ;  proctitis,  etc., 
frequently  occurs  after  radium  has  been  used.  It  is  possible 
that  if  a  more  complete  technique  could  be  used  better  results 
might  follow ;  for  example,  in  a  tumour  low  down  in  the  rectum 
it  might  be  advisable  to  anaesthetise  the  patient,  dilate  the 
anal  canal,  and  bury  small  needles  containing  radium  in  the 
tumour.  This  method  is  very  successful  in  cancer  of  the  cervix 
uteri,  it  might  be  equally  so  in  cancer  of  the  rectum  if  applied  in 
the  same  way.  The  question  of  operation  in  all  cases  which 
show  marked  improvement  after  radium  exposures  should 
always  be  raised.  This  observation  applies  to  all  cases  of 
malignant  disease. 

Of  the  malignant  growths  treated,  the  sarcomatous,  parti- 
cularly the  round-celled  type,  respond  most  favourably.  Sarcoma 
of  the  naso-pharynx  is  the  one  which  appears  to  do  well  when 
radium  is  buried  in  the  tumour.  Sarcoma  of  the  antrum  is 
also  likely  to  respond. 

Lympho-sarcoma  responds  fairly  well  in  certain  positions, 
notably  in  the  glands  of  the  neck  and  axilla.  The  improve- 
ment is  not  likely  to  be  maintained  for  any  great  length  of  time. 
Myeloid  and  spindle-celled  sarcoma,  from  their  nature,  give  less 
rapid  response,  but  if  the  improvement  can  be  maintained  the 
promise  of  ultimate  success  is  greater. 

Of  the  simple  conditions  treated,  naevi  particularly,  the 
cavernous  type  respond  most  favourably  to  radium,  which  is 
the  agent  of  choice  when  dealing  with  these  vascular  tumours. 

It  is  our  custom  to,  in  all  cases  where  it  is  possible,  remove 
a  piece  of  the  tumour  for  examination  to  act  as  a  check  on 
further  observations. 

I  am  in  agreement  with  Dr  Cranston  Low  in  most  of  his 
observations.  I  raised  the  question  of  damage  in  ringworm- 
treatment  deliberately,  because  it  is  not  every  worker  who  will 
admit  even  the  possibility  of  any  damage  being  done,  but  I 
have  seen  very  disastrous  results,  and  it  is  only  fair  to  point  out 
to  those  responsible  for  the  individual  treated  that  danger  does 
exist,  and  that  they  must  take  the  responsibilit}'.  I  also  raised 
the  question  of  more  thorough  local  treatment  for  the  reason  that 
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in  cases  in  which  the  depilation  has  not  been  complete,  I  have 
had  to  continue  the  treatment  afterwards  with  ointments,  and  I 
have  succeeded  in  curing  the  case  ultimately.  I  am  going  to 
try  the  effect  of  the  ultra-violet  radiation  in  ringworm.  In 
support  of  this  suggestion  I  have  to  record  a  severe  case  of 
s}'cosis  in  a  soldier  who  was  sent  for  X-ray  treatment ;  the 
whole  area  involved  was  severely  inflamed,  so  as  a  preparatory 
step  ultra-violet  rays  were  applied.  A  vaccine  was  used  also. 
The  patient  improved  so  rapidly  that  the  X-ray  was  not  used. 
He  made  a  very  complete  recovery  in  a  short  time. 

In  the  treatment  of  rodent  ulcer  I  agree,  radium  gives  better 
results  than  X-rays,  but  I  believe  it  is  largely  because  we  have 
more  control  over  the  dosage.  If  an  equal  radiation  could  be 
given  of  either  agent  the  result  would  be  the  same.  It  is  purely 
a  question  of  time-length,  a  short  time-length  is  more  readily 
obtained  from  radium,  only  with  the  quantities  at  our  disposal 
very  long  exposures  are  necessary,  whereas  with  X-rays  a  very 
large  dose  can  be  given  in  a  few  minutes.  I  often  wonder  if 
quantity  of  radiations  might  make  up  for  quality  if  the  rays  were 
sufficiently  penetrating  to  reach  the  tissue  affected. 

The  best  results  are  obtained  w^hen  the  dose  is  accurately 
estimated  and  given  at  one  sitting.  One  of  the  cases  shown  in 
the  photograph  was  successfully  healed  by  one  large  dose, 
supplemented  by  one  or  two  smaller  doses  to  the  edge  of  the 
ulcer  which  did  not  quite  heal  at  first. 

It  pleases  me  to  find  that  Dr  Low  agrees  with  me  in  the 
treatment  of  lupus.  I  never  give  full  doses  in  treating  these 
cases,  and  I  never  use  X-rays  if  I  can  get  the  result  with  the 
ultra-violet  rays  ;  a  judicious  combination  is  the  best  method  of 
treatment. 

In  regard  to  the  incidence  of  epithelioma  in  the  course  of 
a  case  of  lupus,  it  is  likely  that  I  misquoted  the  dermatologist. 
He  may  have  said,  and  probably  did  mean,  that  epithelioma 
following  upon  lupus  was  comparatively  rare,  but  he  certainly 
did  say  that  since  X-rays  had  been  used  he  had  seen  many 
cases  of  epithelioma  implanted  upon  lupoid  conditions,  and  that 
he  personally  never  now  used  X-rays  for  the  treatment  of  lupus. 
It  may  be  that  lupoid-tissue  is  more  susceptible  to  stimulants 
of  any  description,  and  that  it  takes  very  little  stimulation  if 
prolonged  to  convert  lupoid  into  cancerous  tissue.     I  believe  that 
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in    cases    where    this    occurs    the    X-ray    treatment    has    been 
continued  over  too  long  a  period  of  time. 

Carcinomatous  conditions  of  the  skin  and  subcutaneous 
tissue  offer  the  best  opportunity  for  successful  treatment  by 
radiations  for  reasons  which  are  obvious.  Surgery,  when  free 
excision  can  be  carried  out,  is,  however,  much  more  reliable 
and  more  expeditious. 

Dr  Gulland  has  given  us  an  excellent  summary  of  the  results 
of  treatment  in  cases  of  disease  of  the  blood.  In  regard  to  the 
point  he  raises  about  the  results  in  the  earlier  cases  treated  I 
agree.  The  explanation  is  probably  that  in  the  cases  treated 
at  the  beginning  of  radio-therapeutics,  the  radiation  employed 
was  necessarily  a  small  output  with  very  little  penetrative  power, 
i.e.  from  a  soft  tube  with  a  small  milliamperage,  the  result  being 
that  only  the  superficial  areas  of  the  bod}-  received  adequate 
dosage.  But  as  the  condition  treated  was  a  blood  disease,  a 
large  quantity  of  blood  received  radiations  as  it  circulated 
through  the  superficial  tissues.  The  later  period  of  treatment 
signalises  the  advent  of  a  craze  for  deep  therapy,  a  bold, 
penetrating  radiation  is  employed  to  reach  the  medulla  of  the 
long  bones  and  the  spleen.  I  am  very  doubtful  of  the  value 
of  the  very  penetrating  ra}'s  for  blood  conditions.  The  best 
results  I  have  seen  have  been  obtained  with  moderate  wave- 
lengths and  marked  effect  upon  the  superficial  structures.  I 
question  very  much  the  value  of  the  hard  radiations  in  diseases 
of  the  blood.  I  feel  certain  that  if  in  these  conditions  large 
areas  of  the  body  were  treated  with  moderately  "  soft "  radia- 
tions and  long  exposure  given,  the  results  would  be  greatly 
improved. 

I  do  not  agree  that  radium  is  better  than  X-rays  in  myelo- 
genous leukaemia,  though  perhaps  the  records  of  cases  treated 
with  radium  appear  to  support  the  view.  X-rays,  if  used  in 
sufficient  dosage,  should  produce  equally  good  results. 

Radium  is,  however,  more  easily  applied,  is  less  alarming, 
and  in  exophthalmic  goitre  and  other  conditions  where  nervous 
phenomena  enter  into  the  cure,  it  should  be  used  in  preference 
to  X-rays. 

Large  quantities  of  radium  are  necessary  if  man}-  and  serious 
diseases  are  to  be  treated.  It  would  mean  the  supply  of  a 
gramme  or  more  for  each  institution. 
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I  referred  to  a  case  of  Banti's  disease  which  is  recorded  in 
my  paper.  In  this  case  the  size  of  the  spleen  was  reduced  to 
normal  after  about  twelve-months'  treatment,  and  remained 
normal  for  about  ten  years. 

The  result  was  obtained  by  X-rays,  but  I  have  no  doubt 
it  could  also  be  produced  by  a  large  quantity  of  radium  suitably 
applied.  Radium  often  gives  excellent  results  in  aggravated 
cases  of  exophthalmic  goitre.  ]<  elapses  are  common  in  nearly 
all  cases  treated,  but  they  frequently  subside  under  appropriate 
treatment. 

Any  agent  so  potent  as  X-rays  and  radium  must  necessarily 
have  bad  effects,  these  result  from  over  or  under  dosage.  In 
exophthalmic  goitre  I  have  seen  the  condition  of  patients 
aggravated  by  radiation  treatment,  several  patients  have  shown 
mental  symptoms,  one  showed  marked  mental  excitation,  and 
later  developed  myxoedema.  Judicious  medicinal  and  other 
treatment  ended  in  a  very  satisfactory  cure. 

In  all  cases  the  treatment  should  be  combined,  radiation 
only  taking  a  part  in  the  routine.  Severe  blood  cases  should 
be  treated  under  sanatoria  conditions,  the  treatment  being  given 
at  the  bedside.  Careful  attention  to  the  teeth  and  digestive 
tract  will  often  greatly  help  in  the  recovery  of  the  patient. 

Professor  Gulland  drew  attention  to  the  danger-point  in 
leukaemia,  the  figure  quoted  by  me  was  3000.  I  remarked 
that  it  runs  on  the  danger-line ;  I  should  have  said  it  was 
below  it.  I  never  care  to  see  the  total  white  count  fall  much 
below  10,000;  I  generally  stop  treatment  for  a  time  long  before 
this  point  is  reached.  In  all  cases  requiring  radiation  treatment 
over  long  periods  of  time  blood  counts  should  be  taken.  I 
often  avoid  disaster  by  following  this  rule. 

In  reply  to  Sir  Harold  Stiles.  In  regard  to  tuberculous 
glands,  I  always  feel  inclined  to  recommend  the  removal  of 
o-lands  which  have  subsided  after  radiation  treatment,  but  which 
have  not  completely  disappeared.  These  on  removal  will  be 
found  to  consist  of  glandular  elements,  fibrous  tissue,  and 
frequently  calcareous  matter.  Now,  it  is  obvious  that  these  will 
not  disappear,  and  the  question  arises,  should  they  be  removed  ? 
If  left,  they  will  sooner  or  later  receive  damage  and  may 
suppurate  ;  if  removed  surgically,  they  can  no  longer  do  any 
harm.     In  the  case  of  a  small  number  of  isolated  glands  removal 
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should  be  advised.  When  there  are  numerous  glands  on  both 
sides  of  the  neck,  the  question  of  operation  becomes  a  much 
more  serious  one.  In  these  extensive,  indeed  in  all,  cases,  a 
radiographic  examination  will  be  helpful. 

I  may  be  unduly  prejudiced  by  my  experience  in  practice, 
but  I  do  firmly  assert  that  it  is  a  sound  practice  to  remove 
these  glands.  Quite  recently  I  have  seen  two  cases  which  had 
been  very  successfully  treated  by  an  eminent  continental  radi- 
ologist, both  of  them  showed  signs  of  suppuration  and  had 
to  be  operated  upon.  Had  these  glands  been  removed  earlier, 
the  suppuration  might  have  been  avoided. 

Lymphadenoma  yields  often  in  a  surprising  manner  to 
radiations,  but  the  results  are  rarely  permanent,  localised 
groups  of  glands  can  be  removed,  but  glands  in  other  regions 
become  involved. 

It  is  always  a  sound  policy  to  remove  several  of  these  glands 
for  examination.  The  removal  of  a  large  group  of  glands  is  an 
extensive  operation,  and  its  value  is  questionable  when  we 
realise  that  practically  all  of  the  glands  of  the  body  may 
become  involved.  It  is  possible  that  with  more  extensive 
treatment  carried  on  over  a  longer  period  of  time  that  in 
time  we  may  be  able  to  combat  this  condition  more  success- 
fully than  at  present.  Radium  in  large  quantity  might  be 
used  in  the  later  stages  of  treatment. 

I  prefer  radium  in  bad  conditions  of  the  glands,  that  is 
where  there  is  considerable  enlargement.  The  tubes  may  be 
buried  in  the  mass.  In  all  cases  of  malignant  growth  the 
radium  should  be  emplo\'ed  in  this  way.  It  is  much  more 
efficacious  than  when  applied  from  the  skin  surface. 

In  the  cases  mentioned  by  Sir  Harold  Stiles  the  rapid 
diminution  in  size  may  have  been  due  to  the  fact  that  there 
was '  a  considerable  inflammatory  reaction  going  on  in  the 
glands.  Simple  inflammator}'  enlargement  diminishes  very 
rapidly.  I  have  seen  equally  rapid  results  when  X-rays  have 
been  used.  I  have  also  seen  equally  rapid  diminution  in  cases 
where  no  radiation  have  been  employed. 

The  question  of  pre-operative  X-ray  treatment  in  malignant 
disease  is  a  most  important  one.  It  should  be,  in  my  opinion, 
a  routine  treatment,  for  the  reason  that  the  sooner  we  get  the 


146  TREATMENT    BY    X-RAY    AND    RADIUM 

tissue  under  the  influence  of  radiations  the  greater  is  our  chance 
of  success. 

It  appears  to  be  illogical  to  treat  an  extensive  lesion  by 
X-rays  or  radium  when,  in  a  few  days,  we  are  going  to  remove 
the  tumour  and  the  tissues  around  it  rudely  along  with  all  the 
lymphatics  draining  it ;  but  if  we  appreciate  that  the  irradiation 
should  be  applied  over  a  very  wide  area  much  more  extensive 
than  any  possible  operative  procedure,  it  will  be  clear  that  the 
radiation  may  set  up  changes  in  the  tissues  which  will  tend  to 
localise  the  spreading  parts  of  the  new  growth.  Recent  publica- 
tions tend  to  show  that  such  treatment  must  be  very  intensive 
if  any  good  effect  is  expected. 

Radiation  applied  to  the  open  wound  means  an  extended 
treatment  which  might  mean  hours.  .This  is  obviously  impossible 
while  an  anaesthetic  is  employed,  to  prolong  the  ansesthesia 
for  the  time  is  impracticable. 

In  extensive  malignancy  American  surgeons  have  left  the 
wound  open  for  a  considerable  time  to  allow  of  the  immediate 
application  of  radiations. 

I  quoted  the  effects  of  a  pre-operative  dosage  to  indicate  the 
degree  of  effect  which  is  likely  to  follow  rather  than  to  suggest 
that  the  effects  are  useful  in  the  cure  of  the  case,  it  is  possible 
that  a  marked  reaction  of  the  skin  might  complicate  the  pro- 
ceedings and  even  retard  recovery. 

I  strongly  advocate  the  post-operative  treatment  in  all  cases> 
and  the  sooner  it  can  be  commenced  the  better  for  the  patient. 

Radium  tubes  placed  in  particular  areas  of  the  wound  is  a 
method  of  treatment  to  be  commended.  Mr  Sampson  Handley 
is  a  strong  supporter  of  this  method. 

I  hold,  however,  that  if  X-rays  are  used  in  sufficient  strength 
the  results  are  as  good  as  when  radium  alone  is  used.  The 
combination  is  the  best  of  all. 

Dr  Harry  Rainy  has  placed  his  finger  on  the  weak  spot  in 
the  technique  of  radiation  therapy.  He  raises  the  two  most 
important  questions  in  such  therapy,  namely — (i)  the  measure- 
ment of  the  dosage,  and  (2)  the  biological  response  of  the  tissues. 
In  regard  to  the  former,  the  methods  up  to  the  present  time 
have  been  crude,  though  even  their  approximate  values  may  be 
arrived  at. 

Recently   I    have  been  emplo}-ing  an   iontoquantometer  oC 
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Furstenau.  This  is  really  a  small  ionization  chamber  used  in 
conjunction  with  a  galvanometer.  The  former  consists  of  a 
small  resistance  which  is  covered  by  selenium,  the  latter  being 
very  sensitive  to  differences  in  intensity.  This  chamber  is 
placed  upon  the  skin  surface,  and  a  dial  on  the  galvanometer 
records  the  number  of  units  of  radiations  reaching  the  surface. 
If  this  instrument  proves  to  be  constant  and  reliable  it  will 
greatly  aid  our  efforts  in  estimation  of  the  dosage. 

A  good  deal  of  very  valuable  biological  work  has  been  done 
by  Professor  Russ  and  his  colleagues  at  the  Middlesex  Hospital ; 
this,  in  conjunction  with  the  physical  data  produced,  will  help 
very  greatly  in  our  appreciation  of  the  application  of  the  ra}-s 
and  their  effects  upon  the  tissues.  Colwell  and  Russ  have 
published  a  book  on  these  subjects.  It  is  a  most  valuable 
contribution  to  our  knowledge,  and  should  be  read  by  all 
radiologists  and  surgeons,  etc. 

I  agree  with  all  Dr  Norman  Walker  says  about  ringworm, 
except  that  in  cases  where  the  defilation  has  not  been  satis- 
factory, I  have  had  to  treat  with  ointments,  etc.,  and  have 
succeeded  in  curing  these  cases.  The  ultra-violet  ray  should  be 
helpful  in  these  troublesome  cases ;  in  the  future  I  mean  to  make 
more  extensive  use  of  it. 

The  statistics  of  the  St  Louis  Hospital  are  very  convincing. 
The  cases  most  successfully  treated  are  done  at  one  sitting. 

In  regard  to  rodent  ulcer,  I  agree  that  one  large  dose  is 
the  best ;  when  it  is  accurately  estimated,  a  cure  can  be 
anticipated.  In  regard  to  recurrence,  in  my  experience  it  is  not 
at  all  uncommon ;  in  fact,  90  per  cent,  of  the  earlier  cases 
successfully  treated  have  recurred  from  time  to  time  ;  subsequent 
treatment  has  resulted  in  a  temporary  healing,  but  almost 
invariably  the  case  comes  back  for  further  treatment.  The 
cases  treated  in  the  past  few  years  have  shown  less  tendency  to 
recurrence,  possibly  because  of  the  improvement  in  technique. 
Menthorium  will  give  good  results,  it  is  not  to  be  preferred  to 
radium. 

Dr  Brewis  referred  to  the  possibility  of  rendering  an  in- 
operable case  operable  by  radium  treatment.  This  is  a  not 
infrequent  occurrence  in  the  treatment  of  these  cases.  I  prefer 
to  use  radium  for  the  local  conditions,  and  X-ra\-s  through  all 
available  "  ports  of  entr)- "  in  the  antrum,  posterior  and  lateral 


148  TREATMENT    BY    X-KAY    AND    RADIUM 

aspects  of  the  abdomen  and  pelvis.  Even  the  cases  which  have 
responded  to  treatment  most  favourably  tend  to  recurrence 
after  an  interval  of  time.  When  cases  of  this  kind  can  be 
operated  upon,  it  should  be  done,  and  X-rays  continued  after 
the  operation.  I  have  dealt  at  some  length  with  the  results 
obtained  in  the  treatment  of  fibroids.  Fibrosis  of  the  uterus 
responds  well  to  X-rays.  Endometritis  can  also  be  successfully 
treated  by  the  introduction  of  a  radium  tube  into  the  cavity  of 
the  organ.  Leukoplakia  responds  to  both  X-rays  and  radium, 
but  it  is  very  intractable  and  difficult  to  cure. 

Dr  Hope  Fowler  draws  attention  to  the  need  for  repeated 
blood  examination  during  prolonged  radiation  treatment.  I 
invariably  have  this  done,  and  on  several  occasions  I  have  been 
saved  from  a  disastrous  result  by  stopping  the  treatment  when 
the  blood  changes  indicated  that  the  danger-point  had  been 
reached. 

In  regard  to  the  very  heavy  dosage  advocated  by  the 
Erlanger  gynaecologists,  I  can  only  say  that  we  in  this  country 
have  been  using  equally  large  doses  in  the  treatment  of  malignant 
disease.  In  uterine  carcinoma,  for  example,  the  results  published 
by  these  gynaecologists  are  in  no  respect  any  better  than  those 
obtained  in  this  country  by  the  use  of  radium.  The  latter 
method  appears  to  be  the  more  rational,  in  so  far  as  the 
technique  is  much  simpler,  and  it  is  not  necessary  to  administer 
such  terrible  doses  of  X-rays.  The  combined  use  of  radium 
and  X-rays  which  I  have  been  practising  for  several  years  gives 
as  good  results  as  those  published  in  Germany.  The  statement 
made  by  Dr  Fowler  that  we  cannot  give  such  large  doses  of 
X-rays  requires  qualification.  We  can  do  so,  only  it  will  mean 
that  the  patients  must  be  treated  in  conditions  similar  to  that 
given  in  hospital.  What  I  meant  when  I  said  we  could  not  do 
so  in  this  country  was,  that  under  existing  conditions  in  private 
work,  it  is  impossible  to  give  these  very  large  doses.  The 
patient  must  be  admitted  to  a  home  or  hospital  which  is 
equipped  for  the  treatment. 

We  have  very  few  installations  at  present  in  this  country 
capable  of  giving  the  very  penetrating  radiation  obtained  from 
a  Troon  voltage.  Until  we  obtain  the  necessary  apparatus  for 
producing  these  high  voltages  we  must  continue  to  rely  upon 
radium  and  X-rays  in  combination. 


DISCUSSION  149 

Mr  Greig  rightly  directs  attention  to  the  drawbacks  of 
radiation  treatment.  A  powerful  agent  capable  of  producing 
beneficial  results  must  necessarily  be  capable  of  at  times  other 
less  desirable  effects.  I  have  referred  to  a  number  of  these 
in  my  paper.  A  very  troublesome  result  is  neuritis  set  up 
by  the  radiations.  This  is  very  troublesome  and  difficult  to 
deal  with. 

Electrical  treatment  is  useful  as  is, also  dentistry.  Massage 
in  the  later  stages  I  find  a  combination  very  valuable,  especially 
when  massage  is  added  to  the  list. 

The  President  concluded  the  discussion  with  a  number  of 
very  pertinent  observations. 


Meeting  V.— March  2,  1921 

Emeritus-Professor  F.  M.  Caird,  C.M.G.,  President,  in  the  Chair 

I.  Election  of  Members 

Arthur  Robin,  M.D.,  Ch.B.  Glasg.,  8  Napier  Road  ;  Henry 
Maitland  Moir,  M.B.,  Ch.B.  Ed.,  Marguerita,  Currie ;  William 
Gifford  VVyllie,  M.D.,  M.R.C.P.  Ed.,  35  Palmerston  Place,  were 
elected  Ordinary  Members  of  the  Society. 
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III.  Original  Communications 

I.  STAMMERING  AND  ITS  TREATMENT 
By  HAMILTON  G.  LANGWILL,  M.D.,  F.R.C.P.E. 

Mr  President  and  Gentlemen, — My  object  in  bringing 
before  you  to-night  this  paper  on  Stammering  and  its  treatment 
is  twofold.  First,  I  should  like,  if  possible,  to  rouse  a  greater 
interest  in  this  matter  in  our  profession ;  I  am  not  aware  that 
the  subject  has  ever  been  discussed  in  this  Society.  It  is  almost 
totally  neglected  by  most  teachers  and  text-books,  and  I  fancy 
that  very  rarely  would  a  parent  get  much  satisfactory  advice 
from  his  family  doctor  as  to  the  treatment  of  an  impediment  in 
his  child's  speech. 

Every  family  doctor  knows  well  the  eagerness  with  which 
his  advice  is  sought  by  an  anxious  mother  who  imagines  her 
infant  of  a  few  weeks  to  be  "  tongue-tied,"  and  yet  an  older 
boy  may  be  developing  a  very  real  "  tongue-tie,"  which  is  never 
brought  to  the  doctor  at  all,  being  regarded  by  the  parents  as 
only  a  bad  habit  or  nervousness.  Or,  again,  should  a  child  show 
signs  in  his  gait  of  "  limping  "  or  "  halting  "  no  time  is  lost  in 
seeking  the  doctor's  advice  as  to  possible  joint  disease ;  and  yet 
another  little  sufferer — probably  because  his  pain  is  mental 
rather  than  physical,  and  so  does  not  betray  itself  by  fretful 
crying — is  often  allowed  for  years  to  go  on  "  limping "  in  his 
speech,  developing  an  "  impediment "  which  may  cripple  his 
whole  after-life.  The  family  doctor  ought  to  be  as  competent 
to  advise  as  to  rectifying  faulty  speaking  as  he  is  in  the 
correction  of  faulty  walking,  e.g.,  in  incipient  flat  foot. 

Secondly,  I  desire  to  bring  before  the  Society  the  work  done 
in  connection  with  stammering  by  one  who,  though  well  known 
to  many  of  us,  failed  to  receive,  I  think,  the  recognition  that 
was  his  due ;  I  refer  to  my  old  teacher.  Professor  John  \^"yllie. 
It  is  not  easy  for  me  here  to  express  all  that  I  owe  to  him 
personally  for  the  great  patience  and  interest  he  bestowed  on 
me  in  my  student  days  when  he  took  me  in  hand,  but  I  wish  to 
make  clear  that  the  essence  of  what  I  have  to  lay  before  you  is 
VVyllie's  and  not  my  contribution  to  the  problem.      I  make  no 
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claim  to  have  solved  it  by  his  help,  or  that  his  method  of 
treatment  is  the  best,  though  it  appears  to  me  more  scientific 
and  satisfactory  than  any  other  I  have  come  across ;  but  I  hope 
that  from  some  members  present,  or  as  a  result  of  to-night's 
discussion,  some  further  light  might  be  gained  on  the  treatment ; 
whether,  for  instance,  a  more  rapid  improvement  might  not  be 
possible  on  psycho-therapeutic  lines.  I  am  well  aware  that 
such  means  have  been  effectively  used  in  the  treatment  of  many 
cases  of  so-called  "shell-shock"  stammering,  but  these  were 
instances  of  a  suddenly  developed  stammer  in  persons  whose 
speech  up  till  that  date  was  normal.  Now,  it  is  in  regard  to 
the  treatment  of  the  stammering  school-boy  that  I  should  like 
to  hear  the  psycho  analyst's  views. 

It  is  only  those  who  have  been  its  victims  who  can 
realise  the  amount  of  mental  distress  endured  by  a  stammerer. 
Whether  St  Paul's  "  thorn  in  the  flesh  "  was  a  stammer  or  not 
may  be  doubtful  (though  the  description  of  "  his  speech "  as 
"  contemptible "  is  suggestive),  but  his  own  very  striking 
phrase  regarding  it  as  "  the  messenger  of  Satan  to  buffet  me  " 
is  a  peculiarly  apt  description  of  a  stammerer's  feelings  towards 
his  impediment. 

My  subject  is  far  too  big  to  be  adequately  dealt  with  in  a 
short  paper,  but  I  shall  try  to  give  here  the  gist  of  the  matter 
which  is  detailed  more  fully  in  VVyllie's  book,  The  Disorders  of 
Speech. 

Definition. — In  this  country  the  words  stammering  and 
stuttering  are  frequently  used  as  practically  synonymous,  thus 
differing  from  the  German  teaching.  Occasionally  writers 
have  used  the  word  stammering  to  include  all  varieties  of 
developmental  defect  of  utterance  {e.g.^  lisping,  lalling,  etc.), 
but  in  this  paper  the  term  stammering  will  be  taken  in  its 
more  restricted  sense,  as  denoting  "  a  functional  affection  of 
speech,  characterised  by  a  tendency  to  a  sudden  check  in  the 
utterance  of  certain  syllables  or  letter-sounds."  In  some  cases 
there  is  a  further  tendency  to  the  rapidly  recurring  enunciation 
of  the  particular  letter-sound,  in  connection  with  which  the 
difficulty  has  arisen  ;  and  it  is  to  this  condition  that  the  term 
"  stuttering  "  is  best  applied.  The  word  stammerer  is  thus  used 
in  this  paper  as  the  generic  term,  and  includes  the  two  chief 
groups  of  patients  {a)  those  who  "stutter"  at  certain  letters, 
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and  (/;)  those  who  (to  use  Wyllie's  phrase)  "  silently  stick  "  in 
the  utterance  of  the  desired  word  or  syllable. 

Etiology. — The  influence  of  (i)  sex  is  noteworthy,  boys  are 
much  more  frequently  affected  than  girls ;  (2)  ao^e  is  also  an 
important  factor  ;  very  rarely  is  stammering  acquired  after  the 
second  decade,  though  it  is  not  usually  when  speech  is  being 
first  learnt  that  it  commences,  it  is  rather  in  /aUr  childhood  ; 
(3)  imitation  undoubtedly  j^lays  an  important  part  in  causation. 

Symptoms.- — The  symptoms  of  stammering  are  too  well 
known  to  call  for  any  detailed  notice,  but  one  or  two  points 
must  be  referred  to.  As  stated  already,  I  follow  Wyllie's 
classification  into  two  groups :  those  who  "  stutter "  and  those 
who  "  silently  stick." 

In  the  first  variety — probably  the  less  comm.on  of  the  two — 
there  is  not  merely  a  sudden  interruption  in  the  patient's 
utterance,  but  the  literal  sound  in  connection  with  which  the 
difficulty  of  utterance  has  arisen  —  commonly  one  of  the 
explosive  consonants — is  rapid  1}-  repeating  before  the  ensuing 
vowel  is  enunciated,  e.g.,  "  p-p-poor  B-Bob."  It  may  frequently 
be  observed  in  these  cases  that  the  patient  is  emptying  his 
chest  too  rapidly  of  air,  so  that  the  end  of  his  sentence  is 
often  barely  audible  o\\ing  to  the  deficient  volume  of  air 
passing  through  his  larynx.  This  "  stuttering "  variety, 
however,  is  perhaps  more  frequently  met  with  on  the 
theatrical   stage  than   in   real   life. 

In  the  second  and  commoner  variety  there  is  much  less 
audibly  noticeable  to  the  bystander  in  the  way  of  stammering, 
a  fact  which  explains  why  this  variety  is  scarcely  ever  introduced 
upon  the  stage.  For  in  many  of  the  less  severe  cases  it  is  only 
by  looking  at  the  patient  that  the  fact  of  his  stammering  can  be 
noticed  at  all.  To  the  ear  it  may  sound  only  as  if  the  speaker 
was  grouping  his  words  peculiarly,  whereas  the  actual  condition 
is  that  his  utterance  of  words  is  involuntarily  checked  at 
intervals,  owing  to  his  "  silently  sticking  "  at  certain  letters. 

There  are  other  symptoms  which  are  often  not  only  notice- 
able, but  distressing  to  witness.  The  patient  frequently  becomes 
congested  in  the  face,  and  his  cheeks  puff  out  in  his  ill-directed 
attempts  to  give  utterance  to  the  "  bottled-up  "  sound,  which  is 
not  unfrequently  "spluttered  out"  with  an  explosion  of  saliva 
as  well   as  air.      In  many  of  the  severer   varieties   involuntary 
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contractions  of  the  facial  muscles,  resulting  in  unsightly  grimaces, 
occur  from  an  overflow  of  the  misdirected  energy ;  and  jerking 
movements  of  the  head,  or  even  of  the  limbs,  may  occur,  so 
that  the  patient  frequently  appears  exhausted  by  his  exertions 
in  overcoming  his  difficulties. 

Now,  it  is  well  to  distinguish  between  these  involuntary 
movements  and  others  o{  ^  purposive  kind  which  may  be  noticed 
in  certain  patients.  Thus  it  occasionally  happens  that  the 
impediment  is  more  easily  overcome  if  the  stammerer  throws 
some  other  muscles  into  play,  e.g.,  by  tapping  one  foot,  or 
swaying  the  body,  etc. ;  and  the  patient,  having  either  found 
this  out  for  himself,  or  having  been  taught  such  a  method  by 
one  of  the  many  "  stammer-curers,"  makes  use  of  this  help  in 
overcoming  his  obstacle. 

Before  passing  on  to  treatment,  three  points  I  would 
emphasise: — (i)  That  patients  are  much  more  apt  to  stammer 
upon  initial  letters  than  those  in  the  middle  of  a  word ;  (2)  that 
the  condition  is  usually  most  marked  when  they  are  speaking 
in  their  ordinary  conversational  tone ;  and  (3)  that  it  is 
practically  never  present  when  the  patient  sings. 

Treatment. — In  the  treatment  of  stammering  it  is  of  the 
utmost  importance  that  the  patient  should  thoroughly  under- 
stand the  method  of  production  of  normal  speech.  It  is  only 
when  this  has  been  carefully  explained  to  him  that  the  proper 
method  of  overcoming  his  defective  speech-production  can  be 
satisfactorily  grasped.  It  must  be  clearly  explained  to  the 
pupil  at  the  outset,  therefore,  that  the  physiological  production 
of  normal  articulate  speech  is  the  result  of  the  concerted  action 
of  three  separate,  but  closely  co-ordinated,  mechanisms  : — (i)  A 
current  of  air  must  be  expelled  from  the  lungs  b}-  the  ordinary 
expiratory  apparatus ;  (2)  this  column  of  air  passing  through 
the  larynx  produces  vibrations  of  the  vocal  cords,  which  result 
in  certain  sounds  ("vocalisation");  and  (3)  these  sounds 
(initiated  in  the  larj^nx),  and  others  also,  are  capable  of  various 
modifications  ("  articulation  ")  by  the  actions  of  the  lips,  tongue 
palate,  etc. 

Now,  while  the  importance  of  the  expiratory  function  is 
undoubtedly  great — the  necessity  of  speaking  from  a  full  chest 
is  very  great — the  essential  fact  for  the  stammerer  to  understand 
is   this : — that  his  difficulty  arises  from   a  ivant  of  the  proper 


BY    DR    II.    G.    LANGWILL  155 

harino7iy  or  prompt  co-operation  between  the  fu7ictions  of  vocalisa- 
tion and  articulation. 

Now,  for  the  purpose  of  making  this  clear  to  a  lay  pupil, 
Wyllie's  simile  of  a  violin-player  can  hardly  be  improved  upon. 
He  points  out  that  just  as,  in  playing  a  violin,  one  hand 
(the  "  bow-hand ")  produces  the  sounds  and  the  other  (the 
"  string-hand  ")  modifies  these  into  music,  so  in  the  production 
of  speech,  vocalisation  is  comparable  to  the  "  bow-hand "  and 
articulation  to  the  "  string-hand."  Now  the  stammerer's  error, 
in  the  great  majority  of  cases,  lies  in  the  fact  that  his  vocalisation 
is  defective  both  in  promptitude  and  amount,  and  he  seeks  to 
make  up  for  this  defect  by  excessive  attempts  at  articulation. 
Just  as  a  violinist  would  utterly  fail  to  produce  any  sound  from 
his  instrument  if  he  neglected  the  "  bow-hand  "  and  threw  his 
misdirected  energy  into  his  "string-hand,"  so  the  stammerer, 
neglecting  his  vocalisation,  and  trying  by  excessive  efforts  at 
articulation  to  produce  the  words,  inevitably  "  stutters,"  or 
"  silently  sticks."  In  other  words,  the  patient  stammers  because 
he  is  giving  more  atteiition  to  articulation  tJian  to  vocalisation^ 
and  the  chief  aim  in  treatment  is  to  bring  out  and  emphasise, 
wherever  possible,  the  vocal  element  in  words. 

The  practical  importance  of  this  emphasising  of  the  vocal 
element  in  the  obviation  of  stammering  becomes  strikingly 
evident,  when  it  is  remembered  that  scarcely  ever  does  a  patient 
stammer  in  singing.  In  singing,  his  attention  must  be  directed 
to  the  proper  vocalisation  of  the  words,  and  consequently  the 
articulation  of  them — even  those  with  the  most  troublesome 
voiceless  explosive  consonants — occasions  no  difficulty.  It  is 
well  at  the  first  lesson  to  demonstrate  thus  to  the  pupil  the 
vital  importance  of  vocalisation,  and  prove  to  himself  that  he 
can  utter  them  as  well  as  any  one. 

Another  striking  instance  has  frequently  been  observed  by 
me  of  the  practical  value  of  emphasis  of  the  vocal  element  in 
thus  overcoming  any  difficult  word.  I  found  that,  if  the 
stammerer  adopts  the  "voice"  or  "tone"  of  some  one  familiar 
to  him,  he  can  get  over  .his  most  troublesome  stumbling-blocks 
with  the  greatest  ease.  His  attention  is  so  directed  to  pro- 
ducing accurately  the  correct  sound,  that  the  articulation  of 
difficult  letters  is  as  easy  as  it  is  in  singing.  The  practical 
value  of  this  little  subterfuge  is  all  the  greater,  in  view  of  the 
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fact  that  it  is  especially  with  strangers  (who  are  not  familiar 
with  his  natural  voice)  that  the  stammerer  is  apt  to  be  at  his 
worst ;  and,  should  he  be  asked  suddenly  to  read  aloud  before 
strangers,  there  is  no  reason  why  he  should  not  adopt  this 
method  of  overcoming  his  difficulty. 

The  patient  having  thus  been  shown  the  vital  importance 
of  vocalisation,  he  should  now  be  taught  how  to  deal  with  the 
various  letter  sounds,  and  for  this  purpose  the  physiological 
alphabet  devised  by  Wyllie  is  most  helpful. 

A  PHYSIOLOGICAL  ALPHABET  (WYLLIE). 
(Modified). 

I.  Vowels. 

Y  — I    E   A   O    U— W 

These  should  be  pronounced  in  the  Latin  manner,  as — ee,  eh,  ah,  oh,  oo  ;  Y  and 
W,  though  consonants,  are  placed  here  for  reasons  given  in  the  text. 


II. 

Consonants 

• 

Voiceless  Oral. 

Voiced  Oral. 

Voiced  Nasal. 

Labials       ..... 

P 

B 
W 

M 

Labio-dentals      .... 

F 

V 

Linguo-dentals  .... 

Thi 

S 

Th2 

Z 
Zh 

... 

Anterior  Linguo-palatals    . 

Sh 
T 

D 
L 
R 

N 

Posterior  Linguo-palatals   . 

K 

HorCh 

G 

Y 

Ng 

1.  Vo"wels. — These,  being  all  produced  in  the  larynx,  are 
not  subdivided  as  are  the  consonants,  and,  as  a  rule,  it  will  be 
found  that  they  give  much  less  trouble  to  stammerers.  Let  me 
explain  why  W  and  Y  are  put  along  with  the  vowels.  Words 
beginning  with  either  of  these  letters  often  cause  great  trouble 
to  pupils  who  attempt  to  produce  them  voicelessly,  whereas  you 
will  notice  that  each  is  classed  as  a  voiced  consonant,  W  being 
equivalent,  as  Wyllie  says,  to  a  tight  65,  and  Y  to  ee  "  with  a 
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slight  fricative  element"  in  each  case.  Thus  the  words  "will 
you  "  might  be  phonetically  spelled  "  65-ill  ee-oo,"  whereas  the 
stammerer  usually  tries  to  produce  them  voicelessly,  the  air 
escaping  fruitlessly.  Now,  this  is  a  most  important  early  lesson 
for  the  pupil  to  learn,  for  the  word  "yes"  occurs  so  often  in 
talking  that,  if  he  can  be  shown  how  to  enunciate  it  properly 
(almost  as  if  one  was  "  spelling  it  out "  into  two  syllables, 
"ee-ess"),  he  will  find  he  has  not  only  mastered  tJiis  difficulty, 
but  that  he  has  got  the  key  to  the  enunciation  of  a  large 
number  of  hitherto  extremely  troublesome  words.  All  words, 
therefore,  having  an  inital  Y  are  to  be  pronounced  as  though 
they  began  with  ee  ;  while,  similarly,  all  words  commencing  with 
W  (except  those  with  "  wh  ")  are  to  be  pronounced  as  if  they 
began  with  bb.  (The  French  "  ouest "  for  our  "  west "  is 
instructive.)  The  letters  W  and  Y  may  thus,  as  Wyllie 
says,  be  regarded  as  "  stepping-stones  between  vowels  and 
consonants." 

2.  Consonants. — Each  consonant  is  considered  here  "  as  it  is 
pronounced  during  the  enunciation  of  a  syllable  containing  it," 
e.g.,  the  letter  F  is  regarded  not  as  "eff,"  but  as  the  initial  sound, 
as  in  the  word  "  far." 

It  will  be  noticed  that  in  the  physiological  alphabet  they 
are  grouped  as  they  possess,  or  are  devoid  of,  "  voice,"  i.e.,  some 
are  produced  in  the  larynx,  others  in  the  mouth. 

Now,  the  great  primary  guiding  rule  which  WVllie  la)'s 
down  may  be  summarised  thus  : — 

"  In  speaking  or  reading,  all  consonants  which  normally 
contain  voice  should  have  their  full  vocal  element  given  to  them  ; 
while  those  which  are  normally  voiceless  are  to  be  touched  off 
as  lightly  as  possible,  the  voice  being  brought  out,  with 
emphasis,  in  the  ensuing  vowel  or  voiced  consonant."  Thus,  in 
saying  "  Tom  Davidson,"  the  voiceless  "  T  "  is  .scarcely  to  be  pro- 
nounced at  all,  there  being  merely  sufficient  compression  of  the 
air  to  give  to  the  fully  resounding  "  om  "  the  explosive  character 
of  the  initial  voiceless  T.  If  the  phrase  may  be  permitted,  it  is 
not  a  "  great  big  T  "  which  is  to  be  manufactured  (as  is  so  apt 
to  be  the  case  with  stammerers),  but  the  smallest  possible  T 
that  will  suffice  to  initiate  the  succeeding  vocalised  fragment  of 
the  word.  On  the  other  hand,  since  D  requires  "  voice  "  for  its 
proper  pronunciation — being,  in  fact  (as  the  teacher  and  pupil 
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can  easily  verify  for  themselves),  the  letter  T  with  voice  added  — 
the  initial  letter  must  have  the  voice  boldly  thrown  into  it  and 
even  emphasised,  almost  as  if  it  were  pronounced  "  ud-avidson." 
Thus  the  voiceless  initial  is  to  be  xn&voXy  forvied,  as  it  were,  but 
not  sounded,  in  contrast  to  the  voiced  D,  which  is  to  have  its 
vocal  element  almost  exaggerated. 

It  is  of  the  utmost  importance  that  the  pupil  should 
thoroughly  grasp  this  vital  distinction  between  the  two  classes 
of  consonants.  He  must  be  made  to  prove  to  himself  (by 
experiment  in  the  presence  of  his  teacher)  the  fact  that  certain 
consonants  essentially  possess  "  voice "  in  themselves,  while 
others  are,  just  as  distinctly,  normally  devoid  of  "  voice " ;  so 
much  so,  indeed,  that  the  intrusion  of  the  "voiced"  element 
into  a  voiceless  consonant  converts  it  into  quite  another  letter. 
Thus  P  with  "  voice  "  thrown  into  it  inevitably  becomes  B,  and 
similarly  D,  V,  Z,  and  G  (hard)  are  precisely  the  "  voiced " 
equivalents  of  T,  F,  S,  and  K.  It  is  often  useful,  therefore, 
in  order  to  familiarise  the  pupil  w^ith  the  distinction  between 
the  treatment  by  the  stammerer  of  the  voiceless  and  the  voiced 
letters  in  a  word,  to  give  him  sentences  and  ask  him  to  under- 
line the  letter  in  each  word  on  which  the  voice  is  first  to  be 
thrown,  thus,  "  Vut  jnoney  in  tJiy  pz^rse."  When  the  pupil  is 
reading  his  lessons,  the  teacher  should  carefully  watch  to  see 
that  he  not  only  does  thus  emphasise  the  voiced  consonants 
(and  vowels),  but  that  he  also  reduces  to  the  smallest  possible 
size,  as  it  were,  the  voiceless  letters  when  they  form  the  initials 
of  words. 

Having  got  this  all-important  principle,  therefore,  firmly 
stamped  upon  the  pupil's  mind,  the  teacher  should  then  go 
over  with  him  the  various  letters  of  the  physiological  alphabet 
seriatim,  making  him  practise  them  repeatedly,  so  as  to 
convince  himself  of  the  presence  or  absence  of  voice,  as  the 
case  may  be.  A  few  notes  upon  certain  points  may  be  of  use, 
and  these  will  be  best  given  under  the  three  headings : — 

(i)  Voiceless  Oral  Consonants. —  In  the  production  of  each 
of  these  the  general  guiding  rule  must  be  borne  in  mind,  viz., 
that  as  far  as  possible  these  letters  should  be  no  more  than 
formed  in  the  oral  mechanism,  all  the  emphasis  being  thrown 
into  the  ensuing  "  voiced  "  letter,  so  that  the  voiceless  consonant, 
when  it  occurs  as  the  initial  letter  of  a  word,  should  merely  give 
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a  shape  or  mould  to  the  sound  about  to  issue.  A  voiceless 
initial  should  only  lead  up  to  the  ensuing  vowel,  but  in  no  way 
whatever  attempt  to  dominate  the  word.  In  the  earlier  stages 
of  treatment  the  following  method  of  teaching  the  pupil  how 
such  voiceless  initials  are  to  be  touched  off  will  be  found  useful. 
Take  such  a  sentence  as  "  Peter  caught  ten  fish,"  and  let  him 
first  practise  emphasising  the  voiced  portions  of  the  words,  viz., 
"  ^/er,  mi^t,  ew,  is\v."  Having  thus  got  the  essential  part  of  the 
word  fully  produced,  it  is  not  difficult  to  let  him  understand 
that  the  very  smallest  possible  "  P  "  will  suffice  to  convert  the 
"  eter "  into  "  Peter."  The  initial  scarcely  requires  to  be 
pronounced  at  all.  In  producing  the  "P"  the  lips  should  7iot 
be  tightly  pursed  (as  is  so  often  the  case  with  stammerers),  but 
merely  momentarily  apposed  and  then  instantly  opened  for  the 
escape  of  the  vocalised  fragment  "  eter,"  which  has  been  given 
ample  "  clothing,"  so  to  speak,  for  its  conversion. 

The  same  lesson  applies  exactly  to  the  production  of  the 
other  voiceless  consonants,  but  a  point  of  some  little  practical 
value  may  be  m.entioned  in  connection  with  the  third  word 
in  the  sample  sentence.  It  is  a  well-known  fact  that  it  is 
especially  when  they  occur  as  initials  that  the  voiceless  con- 
sonants prove  a  source  of  difficulty  to  stammerers.  Now,  if  this 
word  "  ten  "  stood  by  itself,  or  as  the  first  word  of  a  sentence, 
the  initial  "  t "  should  be  dealt  with  exactly  as  the  initial  P 
in  "  Peter."  But  it  should  be  noted  that  the  immediately 
preceding  word — "  caught  " — had  "  t  "  as  its  terminal  letter. 
Hence  this  voiceless  letter  having  just  issued  from  the  pupil's 
lips,  there  is  no  need  to  reproduce  it  again  for  the  word  "  ten  " ; 
the  vocalised  fragment  "  en  "  should  be  tacked  on,  as  it  were, 
to  the  end  of  the  preceding  word,  as  if  the  spoken  sentence  ran 
"  Peter  caught-en  fish,"  no  pause,  of  course,  being  allowed  to 
occur  at  the  end  of  the  word  "  caught." 

This  simple  procedure  will  often  be  found  of  considerable 
service  to  pupils  who  may  adopt  it  as  a  general  working  rule, 
viz.,  "where  the  voiceless  initial  of  any  word  in  a  sentence  is 
the  terminal  letter  of  the  immediately  preceding  word,  no 
attempt  should  be  made  to  reproduce  it  again  as  an  initial." 
In  other  words,  the  practice  of  touching  off  lightly  all  voiceless 
initials  is  here  carried  to  the  utmost  possible  extent,  the 
voiceless  initial  being  practically  omitted. 
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As  regards  the  aspirate,  H.  Wyllie  holds  that  it  is  a  "  voice- 
less fricative  of  the  posterior  stop-position."  Thus  if  the 
pronunciation  of  the  word  "  He  "  is  carefully  analysed,  it  will 
be  found  that  the  tongue  is  peculiarly  opposed  to  the  palate 
during  the  fricative  escape  of  the  voiceless  air.  In  fact,  as 
Wyllie  points  out,  an  initial  H  is  closely  analogous  to  the 
terminal  soft  "  ch "  in  the  word  "  loch "  as  pronounced  by  a 
Scot,  as  is  shown  in  comparing  the  so?ind  produced  by  the 
pronunciation  of  the  words  "  Law,  he  "  with  the  correct  spelling 
of  the  place  "  Lochee." 

(2)  Voiced  Oral  Consonants. — The  essential  need  for  the 
full  vocalising  of  each  of  these  by  the  stammerer  has  already 
been  insisted  upon,  but  particular  attention  may  be  directed  to 
certain  of  the  letters.  Thus  the  mode  in  which  the  pupil  is 
to  deal  with  W  has  already  been  mentioned  under  the  vowels, 
but  an  important  practical  point  may  be  referred  to  at  this 
stage.  It  will  be  found,  as  a  general  rule,  that  all  words  which 
commence  with  tzuo  or  iiiore  consonants  are  especially  apt  to 
cause  difficulty  to  stammerers,  and  in  this  respect  words 
commencing  with  "  wh "  are  no  exception.  These  occur  so 
frequently  in  conversation,  that  it  may  be  well  to  indicate  how 
the  difficulty  is  to  be  surmounted.  As  stated  previously,  the 
"  w  "  is  to  be  treated  as  a  vowel,  and  therefore  full}'  vocalised, 
as  practically  equivalent  to  "  60 "  ;  but  the  pupil  should  also 
note  that,  phonetically,  the  "  h "  precedes  the  "  w,"  so  that 
"which,"  "while,"  etc.,  are  to  be  pronounced  as  if  they  were 
phonetically  spelled  "  hoo-ich,"  hoo-ile,"  etc.  Nothing  is 
commoner  amongst  stammerers  than  the  attempt  to  pronounce 
the  initial  "  wh "  voicelessly,  with  almost  certain  difficulty  as 
a  result ;  but  let  the  pupil  fully  vocalise  the  55  sound  of  the 
"  w  "  (making  almost  two  syllables  of  the  word  "  which  "  in  his 
pronunciation  of  it)  and  he  will  then  experience  no  difficulty. 
Similarly,  words  commencing  with  "  sw,"  which  often  prove  very 
troublesome  to  stammerers,  will  become  comparatively  easy 
if  the  "w"  is  again  treated  as  equivalent  to  bb\  e.g.,  "sweet" 
becomes  phonetically  "  s55-eet." 

L  and  R  are  both  letters  that  frequently  prove  stumbling- 
blocks  to  a  stammerer.  They  are  produced  by  a  peculiar 
trilling  or  fricative  action  of  part  of  the  tongue — in  the  one  case 
of  its  sides,  in  the  other  of  its  tip.     But,  as  is  so  often  the  case, 
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it  is  on  this  artiailatory  feature  of  the  letter  that  the  stammerer 
concentrates  his  attention,  while  he  neglects  altogether  the 
primary  and  essential  vocal  element  that  is  present  in  each  of 
them.  They  are  both  voiced  fricative  letters ;  and  the  pupil 
must  be  taught  to  vocalise  them  thoroughly  from  a  full  chest, 
instead  of  attempting  to  pronounce  them  altogether  voicelessly 
or  with  only  a  feeble  intermittent  hum. 

(3)  Voiced  Nasal  Resonants. — The  only  two  letters  that 
concern  us  here  are  M  and  N,  since  "  ng  "  never  occurs  as  an 
initial ;  and  the  same  remarks  apply  to  their  production  as 
were  made  regarding  L  and  R.  The  pupil  constantly  attempts 
to  pronounce  these  letters  (as  initials)  voicelessly,  and  just 
as  certainly  finds  them  give  rise  to  difficulty.  The  teacher 
must  therefore  insist  on  his  vocalising  each  of  them  as  much 
as  possible,  so  that  a  loud  continuous  hum  is  produced,  almost 
as  if  such  a  word  as  "  Newmarket  "  were  spelled  phonetically 
"(un)  new"  "  (um)-market."  The  teacher  must  pay  special 
heed  to  see  that  each  initial  "  m  "  and  "  n "  in  the  patient's 
speaking  or  reading  is  thus  accompanied  (or  even  heralded) 
by  a  distinct  vocal  hum. 

Before  passing  from  the  consideration  of  the  physiological 
alphabet  some  allusion  may  be  made  to  the  absence  from  it  of 
certain  letters.  C  is  unnecessary,  for  if  soft  it  is  =  S,  if  hard 
it  is  =  K.  O  is  phonetically  equivalent  to  "  kw,"  and  similarly 
X  is  represented  by  "  ks,"  as  is  clearly  shown  by  the  identical 
pronunciation  of  "  styx  "  and  "  sticks."  The  only  letter  calling 
for  further  notice  is  J.  Wyllie  has  well  pointed  out  that  this 
is  really  a  compound  letter-sound,  being  equivalent  to  "  dzh  "  ; 
thus  "Jim"  may  be  phonetically  spelled  "  dzhim."  The  letter 
G  when  "  soft  "  represents  exactly  the  same  sound  as  is  shown 
in  the  word  "gin,"  which  is  phonetically  "dzhin."  The  pupil 
must  have  strongly  impressed  upon  him  the  existence  of  the 
fully-voiced  letter  "  d  "  as  the  really  primary  letter-sound  in  all 
words  commencing  with  J  or  G  "  soft,"  and  the  absolute  need 
therefore  for  the  fullest  vocalising  of  this  initial.  It  is  of 
interest  to  note  that,  as  Wyllie  points  out,  there  is  a  voiceless 
equivalent  of  this  compound  letter-sound,  viz.,  the  soft  "  ch," 
as  in  the  word  "  chin,"  which  is  phonetically  "  tshin." 

It  will  be  well  now  to  summarise  the  more  important  points 
to  be  borne  in  mind  in  undertaking  the  treatment  of  a  pupil. 

L 
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The  physician  should  notice  what  are  the  letters  at  which  the 
pupil  especially  tends  to  stumble  in  his  ordinary  conversation, 
and  in  the  great  majority  of  instances  the  stammer  will  be 
found  to  present  the  type  described  above,  viz.,  a  lack  of  efficient 
and  prompt  vocalisation  of  the  voiced  conso?tants,  coupled  with 
a  tendency  to  exaggerated  attempts  at  articulation,  especially  of 
the  voiceless  explosives. 

The  first  essential  is  to  make  perfectly  clear  to  the  pupil  the 
twofold  nature  of  the  process  concerned  in  speech-production, 
viz.,  vocalisation  and  articulation ;  and  even  young  patients 
can  be  got  to  understand  this  physiological  fact,  if  Wyllie's 
illustration  of  the  violin-player  be  put  graphically  to  them. 
In  gaining  their  confidence  it  is  important  to  prove  this  to 
them  by  pointing  out  their  ability  to  sing  words  which  they 
inevitably  stumble  at  in  ordinary  conversation.  If  the  pupil 
be  so  devoid  of  a  "  musical  ear "  as  to  be  unable  to  sing,  he 
may  be  able  to  follow  my  suggestion  that  he  should  adopt  the 
tone  or  voice  of  some  one  familiar  to  him,  which  will  demonstrate 
to  him  equally  well  the  all-important  part  in  the  treatment 
of  his  condition  to  be  played  by  the  emphasising  of  the  vocal 
element  in  speaking.  He  must  be  further  shown  that  no  amount 
of  excessive  efforts  at  articulation  can  ever  make  up  for  lack 
of  vocalisation,  and  that  in  conversation  his  special  attention 
should  be  directed  to  the  vocalisation  of  letters  wherever 
possible.  Wyllie's  alphabet  should  then  be  given  to  him,  and 
its  essential  features  most  carefully  explained  by  his  teacher, 
and  it  cannot  be  too  strongly  urged  that  the  pupil  must  be 
made  to  prove  to  himself  the  existence  or  absence  of  voice 
in  the  various  letters.  This  is  the  real  key  to  the  patient's 
difficulty,  and  he  must  therefore  make  himself  so  familiar  with 
it  that  he  can  at  once  point  out  in  any  given  sentence  the  first 
letter  in  each  word  in  which  "  voice  "  is  contained. 

The  teacher  should  notice  what  letters  cause  the  greatest 
difficulty  to  the  pupil  in  his  reading,  and  numerous  sentences 
containing  these  difficult  letters  should  be  drawn  up  and 
systematically  practised  daily  by  the  pupil.  Until  the  patient 
has  got  quite  familiar  with  the  distinction  between  the  treatment 
of  the  voiceless  and  the  voiced  consonants,  it  is  advisable  to 
have  each  sentence  so  constructed  that  it  will  contain  only 
voiced  or  voiceless  initials,  in  order  that  he  may  not  be  confused 
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by  the  sudden  change  required  in  the  method  of  producing 
them  correctly.  But  subsequently  he  should  be  given  sentences 
containing  initial  letters  of  dissimilar  character,  so  that  he  may 
acquire  the  habit  of  instantly  emphasising  the  voiced  letters 
and  lightly  touching  off  those  that  are  voiceless. 

Pains  should  be  taken  to  ensure  that  in  words  beginning 
with  Y  the  pupil  always  adopts  the  voiced  "  ee  "  instead  of  the 
voiceless  "yeh"  ;  and  the  same  care  is  necessary  in  getting  him 
to  remember  the  "  semi-vowel  "  pronunciation  of  an  initial  "  W." 
The  initiatory  laryngeal  "66"  sound  must  always  be  loudly 
emphasised,  so  that  he  may  avoid  that  fruitless  escape  of  the 
air  from  the  lips  which  can  readily  be  felt  to  occur  in  cases 
where  a  stammerer  is  attempting  to  produce  voicelcssly  an 
initial  W.  Thus,  such  a  sentence  as,  "Will  you  walk  back 
yonder?"  must  be  pronounced  by  him  as  if  spelt,  "  66-ill  ee-ou 
oo-alk  (ub)-ack  ee-onder  ?  " 

I  have  already  alluded  to  the  difficulty  which  commonly 
arises  when  a  word  commences  with  two  consonants,  but  a  few 
additional  notes  on  the  point  may  be  of  service.  When  the 
initial  letter  is  voiceless  and  the  succeeding  consonant  is  voiced 
—as  in  such  words  as  "prim,"  "flight,"  etc.— the  stammerer 
will  get  over  his  difficulty  without  much  trouble  if  he  firstly 
practises  the  emphasising  of  the  voiced  portion  of  the  word, 
viz.,  "rim,"  "light,"  and  then  prefixes  almost  inaudibly,  as  it 
were,  the  voiceless  initial  as  described  above  under  the  voiceless 
consonants.  Should  there  be  more  than  one  voiceless  consonant 
preceding  the  vocalised  fragment  of  the  word,  as  in  "  strong " 
and  all  words  commencing  with  "  st,"  he  must  endeavour  to 
interpolate  these  with  the  "  lightest  possible  touch,"  so  to  speak, 
bringing  out  the  full  vocal  emphasis  in  the  ensuing  fragments. 

On  the  other  hand,  when  both  the  primary  initial  and  the 
succeeding  consonant  are  voiced,  as  in  words  beginning  with 
"  gr,"  "  gl,"  "  dr,"  etc.,  the  voice  must  be  ver}-  full)-  thrown  into 
the  primary  initial  consonant,  for  the  stammerer  is  very  apt  to 
pronounce  this  voicelcssly.  When  once  the  initial  letter  has 
been  fully  vocalised  the  remainder  of  the  word  often  presents 
little  difficulty,  containing,  as  it  frequently  does,  voice  in  every 
letter,  e.g.,  "glide,"  "ground,"  "dream,"  etc.  Should  the 
stammerer,  however,  find  special  difficult}-  with  this  variety  of 
word,  it  is  often  advisable,  in  the  earl>-  stages  of  treatment  at 
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least,  to  get  him  so  to  emphasise  the  vocal  element  in  the 
initial  consonant  as  almost  to  convert  it  into  an  extra  syllable, 
as  if  the  words  "  glide,"  "  drown,"  were  phonetically  pronounced 
thus,  "(u)g-lide,"  "  (u)d-rown,"  etc. 

The  patient  in  all  his  lessons — those  practised  at  home,  as 
well  as  those  gone  over  with  his  teacher — should  stand  up  and 
speak  out  in  a  full  (not  necessarily  loud)  voice,  in  order  that  he 
may  be  able  to  give  vent  with  ample  emphasis  to  the  vocalised 
letter-sounds.  Further,  in  both  speaking  and  reading,  he 
should  endeavour  to  follow  Wyllie's  suggestion  of  "  making  music 
with  the  voice,  and  listening  to  it  as  he  speaks."  The  nearer  he 
approaches  to  the  adoption  of  a  rich  musical  tone  in  conversation 
and  in  reading,  the  more  readily  will  he  master  his  former 
difficulties. 

He  must  also  cultivate  the  habit  of  taking  full  inspirations 
at  regular  intervals,  so  that  he  may  always  have  ample  air  at 
his  command  for  the  full  vocalisation  of  every  voiced  letter  in 
each  sentence.  Lack  of  proper  control  of  his  breathing  is 
a  very  common  defect  with  the  stammerer,  and  any  exercises 
that  improve  both  his  respiratory  capacity  and  his  control  over 
the  exit  of  air  from  his  larynx  will  be  found  in  many  cases  to 
be  most  advantageous.  It  is  almost  needless  to  say  that  he  must 
always  avoid  speaking  abruptly  or  hurriedly,  cultivating  instead 
the  habit  of  deliberate  (but  musical)  utterance. 

It  is  of  the  utmost  importance  that  his  lessons  be  faithfully 
carried  out  daily  and  with  persistence.  It  has  been  well  said 
that  as  regards  treatment  stammerers  may  be  classified  as 
those  who  are  eager  to  get  cured  and  those  who  are  indifferent 
about  their  lot.  The  latter  class  it  is  extremely  difficult  to 
improve,  for  one  of  the  most  important  factors  in  obtaining 
a  cure  is  the  patient's  determination  to  master  his  impediment. 
But  those  stammerers  who  are  in  earnest  in  their  desire  to  get 
over  their  difficulty,  and  are  willing  to  take  pains,  should  be 
able  to  find  in  their  own  medical  adviser  a  guide  and  teacher 
who  can  hold  out  the  strongest  hopes  of  effecting  a  cure  by  the 
adoption  of,  and  patient  perseverance  in,  such  a  system  of  training 
as  has  been  described.  The  cure  of  such  a  deep-rooted  (though 
functional)  affection  is  far  from  easy,  but  the  chief  element  of 
difficulty  lies,  not  in  making  the  pupil  understand  the  treatment, 
but  in  getting  him  to  persevere  steadily  in  it ;  stammering  is 
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one  of  those  conditions  to  the  treatment  of  which  the  old  adage 
is  specially  applicable  about  "  taking  a  horse  to  the  trough." 

Prophylaxis.— One   other    point   in    treatment  remams  for 
consideration,    viz  -.-the    question    whether     a    patient    who 
stammers  badly  should  be  educated  along  with  other  boys,  as 
in  a  public  school.     There  can  be  little  doubt  that  there  is  a 
distinct  risk  of  other  scholars-especially  those  who  are  )-ounger 
—acquiring  bv  imitation  the  same  functional  affection.     On  the 
other  hand,  his  being  amongst  a  crowd   of  class-fellows   is  far 
from  conducive  to  the  stammerer's  happiness  or  well-being,  and 
still    less    to   the    improvement    of  his   impediment;    tor    the 
publicity    of  his    awkward    attempts    at    articulation    and    the 
frequent  necessity,  in   much  of  the  class   teaching,  for  prompt 
and  hurried  answering  alike  tend  to  increase  his  stammer  and 
his  nervousness.     The  result  only  too  often  is  that  the  patient 
finally  makes  no  attempts  at  replying  to  his  teacher,  becoming 
shy  or  even  morbidly  quiet  and  silent ;  or  he  may  acquire  some 
of  those  more  exaggerated  movements  adopted  occasional^  by 
extreme  stammerers    in  their  attempts  to  ejaculate  a  difficult 
word      It  is  almost  impossible  to  get  a  pupil,  m  his  viva  voce 
work  at  school,    to  follow   out   the  lessons    prescribed   by   his 
medical   adviser   for  physiologically    overcoming   his    defective 
utterance.       If  the    repeating   of  his    daily    lessons   at  school 
therefore,  is  largely  to  undo  the  good  result  of  the  teaching  of 
his  medical  attendant  at  home,  it  will  probably  be  much  better 
for  the  patient  (and  also  for  his  class-mates)  that  he  should  be 
taken  from  school   and  placed  for  a  time  under  the  care  of  a 
tutor  who,  in  continuing  his  general  education,  can  at  the  same 
time  follow  out  the  instructions  of  the  medical  adviser  on  the 
above  lines.     This  has  the  further  advantage  that  it  ensures  the 
pupil's  persistently  carrying  out,  under  supervision,  the  proper 
physiological  treatment  of  his  condition. 


1 66  RIB    PRESSURE    AND    THE    BRACHIAL    PLEXUS 

2.  RIB  PRESSURE  AND  THE  BRACHIAL  PLEXUS. 

By  EDWIN  BRAAIWELL  and  HAROLD  B.  DYKES. 

Introductory. 

A  SERIES  of  cases  met  with  during  the  past  few  months  has 
directed  our  attention  to  the  question  of  brachial  plexus  palsies 
due  to  rib  pressure.  Since  no  communication  upon  this  subject 
has  hitherto  been  presented  to  the  Society,  the  following  resume, 
which  embodies  references  to  our  personal  experience,  may  prove 
of  interest.  The  fact  that  the  senior  writer  has  records  of 
twenty-three  instances  in  which  he  has  made  a  diagnosis  of 
brachial  plexus  disturbance  dependent  upon  rib  pressure 
indicates  that  these  cases  are  not  uncommon.  Brief  reference 
to  four  cases  will  serve  to  illustrate  some  of  the  problems  to 
which  it  is  proposed  to  refer  in  the  present  communication. 

Case  I.  Complete  Bilateral  Cervical  Ribs  ;  no  Pressure  Symptoms. — 
A  female,  32  years  of  age,  unmarried,  who  complained  of  dyspeptic 
symptoms,  was  found  in  the  course  of  examination  to  present  a 
bilateral  prominence  above  the  clavicle.  The  subclavian  artery 
was  situated  high  in  the  neck,  and  a  loud  systolic  murmur  was 
audible  beyond  the  point  at  which  the  artery  passed  over  the 
prominence  above  mentioned.  On  radiographic  examination  a 
very  complete  cervical  rib  was  demonstrated  on  either  side.  This 
patient  presented  no  symptoms  indicative  of  pressure  upon  the 
brachial  plexus. 

Case  IL  Unilateral  Pressure  Symptoms :  no  Cervical  Rib.  Removal 
of  First  Dorsal  Rib ;  Recovery. — A  typist,  24  years  of  age,  had 
been  troubled  for  seven  years  with  pain  along  the  inner  side  of 
the  left  forearm  which  had  necessitated  her  giving  up  her  occupation. 
Upon  examination,  some  weakness  of  the  left  hand  and  slight 
flattening  of  the  thenar  eminence  were  observed.  Tenderness  was 
complained  of  on  pressure  in  the  region  of  the  transverse  process 
of  the  seventh  cervical  vertebra  on  the  left  side.  No  definite 
sensory  loss  was  detected  nor  was  any  difference  between  the  radial 
pulses  noted.  The  X-ray  examination  showed  no  evidence  of  a 
rib  anomaly,  although  the  transverse  processes  of  the  seventh  cervical 
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vertebra  on  either  side  were  somewhat  prominent.  Rib  pressure 
was  diagnosed  and  Sir  Harold  Stiles  decided  to  remove  a  portion 
of  the  first  rib,  an  operation  which  was  followed  by  immediate 
disappearance  of  the  pain  and  by  gradual  improvement  in  the  motor 
weakness. 

Case  III.  Unilateral  Paresis  of  Intrinsic  Muscles  of  Hand  and 
Flexors  of  Fingers ;  Onset  dtiring  an  Attack  of  Diphtheria ;  well- 
developed  Cervical  Fib.  Possibility  of  an  Infective  Factor. — A  girl, 
16  years  of  age,  was  admitted  to  hospital  suffering  from  an  extensive 
post-diphtheritic  neuritis.  In  addition  to  paralysis  of  the  palate, 
dysphagia,  defective  accommodation,  and  some  paresis  of  both 
the  lower  and  upper  limbs  with  loss  of  the  deep  reflexes,  pronounced 
weakness  of  the  intrinsic  muscles  of  the  right  hand  and  some 
weakness  of  the  flexors  of  the  fingers  was  noted.  There  was  no 
definite  wasting  of  the  hand  muscles,  no  pain  in  the  arm  had  been 
complained  of,  and  no  objective  sensory  disturbance  was  detected. 
Unilateral  paralyses  are  very  unusual  as  a  sequel  of  diphtheria,  and 
yet  in  the  present  case  no  weakness  of  the  hand  had  been  noticed 
prior  to  the  onset  of  the  fever.  A  lesion  of  the  lower  cord  of  the 
brachial  plexus  was  indicated  by  the  distribution  of  the  motor 
weakness.  The  right  radial  pulse  was  found  to  be  "smaller"  than 
the  left,  and  upon  examining  the  neck  the  presence  of  a  distinct 
prominence  on  the  right  side,  obviously  caused  by  a  supernumerary 
rib,  was  observed.  Upon  X-ray  examination  a  well-developed 
cervical  rib  was  found  upon  the  right,  a  rudimentary  rib  on  the 
left  side.  When  seen  some  months  after  her  discharge  from  hospital 
there  was  still  slight  weakness  of  the  right  hand,  though  the  other 
paralyses  had  been  completely  recovered  from. 

Symptoms  due  to  rib  pressure  vary  in  intensity  and  character 
in  different  cases.  The  surgeon  meets  especially  with  a  type  of 
case  in  which  the  symptoms,  notably  pain,  are  severe,  and  in 
which  a  cervical  rib  has  been  previously  diagnosed  or  at  least 
suspected ;  while  in  the  majority  of  those  cases  seen  by  the 
physician  the  possibility  of  rib  pressure  has  not,  as  a  rule,  been 
previously  thought  of,  the  case  having  been  regarded,  it  may 
be,  as  one  of  "  neuralgia,"  "  neuritis,"  or  "  progressive  muscular 
atrophy."  Cases  are  probably  not  infrequent  in  which  the 
symptoms  are  so  slight  in  degree  that  the  practitioner  is  never 
consulted,  and,  even  if  he  is,  the  significance  of  the  symptoms 
may    not    be    appreciated.     The    following    case,  in  which    the 
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symptoms  were  comparatively  insignificant,  is  an   instance  in 
point : — 

Case  IV.  Slight  Symptoms  of  Rib  Pressure ;  no  Cervical  Rib. — 
A  married  woman,  32  years  of  age,  had  since  her  schooldays 
complained  at  times,  particularly  when  she  was  "  run-down,"  of 
pain  above  the  right  clavicle.  She  stated  that  the  pain  occasionally 
passed  down  the  inner  side  of  the  forearm,  and  that  she  was  sometimes 
wakened  by  this  pain  during  the  early  hours  of  the  morning.  At 
these  times  she  had  often  experienced  a  feeling  of  "pins  and  needles" 
in  the  little  and  ring  fingers  of  the  right  hand.  The  pain,  she  stated, 
was  almost  immediately  relieved  when  she  raised  the  arm  above 
her  head ;  further,  she  said  that  when  playing  lawn  tennis  and 
making  a  forcible  stroke,  her  grasp  would  sometimes  give  way  and 
the  racquet  would  spin  from  her  hand,  much  to  the  amusement  of  her 
companions.  Neither  motor  weakness  nor  sensory  loss  was  detected, 
the  pulses  were  equal,  and  there  was  no  evidence  of  a  cervical  rib ; 
there  w'as,  however,  constant  tenderness  on  pressure  in  the  region 
of  the  transverse  process  of  the  seventh  cervical  vertebra  on  the 
right  side.  No  doubt  the  symptoms  in  this  case  were  determined 
by  rib  pressure. 

The  cases  above  referred  to  raise  the  following  questions 
among  others  : — What  is  the  biological  significance  of  a  cervical 
rib  ?  Why  is  it  that  a  particularly  well-developed  cervical  rib 
is  often  (?  usually)  unaccompanied  by  pressure  sj-mptoms,  while 
in  other  cases  pressure  symptoms  are  met  with  in  the  absence 
of  any  obvious  rib  anomaly  ?  What  are  the  factors  which 
determine  the  incidence  of  pressure  symptoms  ?  Why  are 
pressure  symptoms  so  much  more  frequent  in  women  than 
in  men,  and  especially  in  young  women }  Is  it  possible  to 
diagnose  "  rib  pressure "  in  the  absence  of  any  detectable 
abnormality  of  the  ribs  ?  When  is  operation  indicated  for  the 
relief  of  rib  pressure,  and  what  are  the  results  of  operation  ? 

The  Cervical  Rib. 

The  presence  of  a  supernumerary  rib  or  pair  of  ribs  was,  it  is 
affirmed,"  noted  by  Galen.  Hunauld,  who  published  a  paper  in 
1742,  is  credited  by  Keen  ^*  as  the  first  observer  to  definitely 
describe  this  abnormality ;  a  monograph  by  Gruber,^  published 
in  1869,  is  said  by  Borchardt-  to  afford  a  very  complete  account 
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of  the   anatomical   features  of  these  ribs.       Pilling,^^  in   1894, 
collected  139  cases,  of  which  9  had  been  recognised  during  life. 

Several  distinguished  members  of  this  School  and  of  this 
Society  have  contributed  to  our  knowledge  of  the  cervical 
rib.  Thus  Sir  William  Turner,-^  who  in  1870  reported 
7  cases,  remarks  that  cervical  ribs  may  occur  in  both  sexes 
and  at  all  ages,  even  in  an  embryo  of  six  months.  "  Cervical 
ribs,"  he  says,  "  may  be  either  the  unusually  developed 
rudiments  of  the  anterior  transverse  process  or  rib  of  the 
seventh  cervical  vertebra  or  merely  unusually  developed 
epiphyses  articulating  only  with  the  transverse  process  of 
the  seventh  vertebra."  Sir  John  Struthers,'^^  five  years  later 
(1875),  writing  upon  "variations  of  the  vertebrae  and  ribs  in 
man,"  records  a  number  of  instances  and  two  cases  in  which 
cervical  ribs  were  recognised  in  the  living  subject.  He  notes 
that  when  the  cervical  rib  has  developed  some  way  beyond  the 
vertebra  it  assumes  a  surgical  importance,  and  he  refers  to  the 
case  of  a  medical  man,  mentioned  to  him  by  Professor  Syme  in 
1853,  in  whom  an  aneurism  of  the  subclavian  artery  had  been 
suspected.  Further,  he  observes  that  there  is  a  slight  pre- 
ponderance among  females.  Professor  Symington,-'*  in  1882, 
demonstrated  at  a  Meeting  of  this  Society  a  cervical  rib 
which  he  had  met  with  in  the  dissecting-room,  and  he  showed 
at  the  same  time  a  medical  student  in  whom  a  cervical  rib 
was  recognisable.  Sir  David  Wallace,^*'  in  1891,  communicated 
a  valuable  paper  to  the  Society  entitled,  "  On  Cervical  Ribs,  with 
an  Example  in  the  Living  Subject."  This  paper  may  be 
consulted  for  a  review  of  the  older  literature.  Among  other 
points  of  interest,  Wallace  remarks  that  if  the  cervical  rib  joins 
the  cartilage  of  the  first  thoracic  rib,  the  anterior  scalene  muscle 
may  be  attached  to  it  and  the  subclavian  artery  groove  its  upper 
surface,  while  he  states  that  in  Professor  Symington's  case  the 
eighth  cervical  and  first  dorsal  roots  passed  over  the  rib.  In 
presenting  a  patient  who  exhibited  signs  indicative  of  cervical 
rib,  he  makes  the  interesting  observation  that  to  the  most 
internal  part  of  the  prominence  in  the  neck  a  band  is  attached, 
but  whether  this  is  muscular  or  fascial  it  is,  he  states,  difficult  to 
say.  This  reference  is  of  special  interest  in  view  of  the  import- 
ance now  attached  by  some  observers  to  this  band  as  a  cause  of 
pressure  symptoms.     The  subclavian  artcr}-  in  this  case  was  felt 
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pulsating  most  distinctly  immediately  in  front  of  the  extremity 
of  the  cervical  rib,  but  no  pulsation  could  be  detected  external 
to  the  point  of  the  rib ;  the  radial  pulse  is  not  referred  to. 
Finally,  the  author  concludes,  "the  presence  of  a  cervical  rib 
ordinarily  is  not  troublesome  to  the  possessor,  but  where  the 
artery  is  high  an  injury  to  the  vessel  might  very  readily  occur." 
Professor  Caird,"  in  discussing  this  paper,  remarked  that  he  had 
seen  what  he  believed  to  be  two  cases  of  cervical  rib,  in  one  of 
which  an  aneurism  was  simulated  on  the  left  side  of  the  root 
of  the  neck  in  a  woman,  and  a  second  with  which  a  neuritis  and 
obliteration  of  the  radial  pulse  were  associated.  The  latter  must 
have  been  one  of  the  earliest  cases  in  which  such  symptoms  were 
attributed  to  pressure  by  a  cervical  rib.  Sir  Harold  Stiles,^^  in 
1895,  brought  before  the  Society  a  female  child,  aged  18  months, 
with  a  well-marked  cervical  rib  on  the  left  side.  The  pulsation 
in  the  subclavian  artery  could  not  be  felt,  hence  he  concluded 
that  the  vessel  was  lying  anterior  to  the  extremity  of  the  cervical 
rib  and  was  not  arching  over  it.  He  remarked  that  in  all  some 
eight  or  ten  cases  had  been  recorded  (five  during  that  year)  in 
which  a  cervical  rib  had  been  excised  in  consequence  of  pressure 
upon  the  brachial  plexus  or  the  subclavian  artery  or  upon  both. 
The  anatomical  characteristics  of  cervical  ribs  are  admirably 
described  by  Sir  William  Thorburn  -^  as  follows : — "  More  or 
less  well  -  developed  ribs  are  not  infrequently  met  with  in 
connection  with  the  seventh  cervical  vertebra,  the  condition 
being  generally  bilateral ;  in  very  rare  cases  the  sixth  vertebra 
also  carries  ribs,  and  four  may  thus  be  present  in  one  neck. 
Occasionally  the  'rib'  is  a  mere  epiphysis,  articulating  only 
with  the  transverse  process  of  the  vertebra,  but  more  commonly 
it  is  a  developed  anterior  transverse  process  and  consists  of  a 
definite  head,  neck  and  tubercle,  with  or  without  a  body.  If 
no  body  be  present  it  does  not  project  beyond  the  transverse 
process  of  the  vertebra,  but  in  the  more  fully  developed  cases 
it  extends  outwards,  or  forwards  and  outwards,  into  the 
posterior  triangle  of  the  neck,  where  it  may  terminate  in  a 
free  end  or  may  join  the  first  dorsal  rib,  the  first  costal 
cartilage,  or  the  sternum.  Posteriorly  the  rib  articulates  in 
the  usual  manner  with  the  body  and  transverse  process  of 
the  seventh  cervical  vertebra.  When  it  terminates  in  a  free 
end    it    is    bony   throughout ;    to   the    first   dorsal    it    may  be 
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united  by  dense,  fibrous  tissue,  or  by  a  joint  with  an  articular 
cartilage  and  synovial  membrane  :  junction  with  the  sternum 
is  by  cartilage  which  unites  with  the  first  dorsal  cartilage. 
The  first  dorsal  rib  often  bears  a  well-defined  bony  tubercle 
with  which  is  articulated  the  distal  end  of  its  cervical  companion. 
The  shape  of  the  rib  varies  much  in  different  cases  :  in  some  it 
is  long,  thin,  and  pointed  ;  in  others  it  is  broad  and  flat,  very 
closely  resembling  a  first  dorsal  rib,  and  when  thus  flattened  its 
edges  are  often  very  sharp ;  when  large  enough  and  so  placed  as 
to  lie  in  contact  with  the  brachial  plexus  or  subclavian  artery,  it 
often  presents  on  its  upper  border  a  groove  for  the  lodgment  of 
these  structures.  The  lefigth  presents  as  great  a  variation  as 
the  shape ;  thus  the  abnormal  bone  may  be  so  short  as  only  to 
project  slightly  beyond  the  cervical  transverse  process,  or  it  may 
curve  round  the  neck,  running  a  course  of  some  inches  before 
it  joins  the  sternum  or  first  dorsal  rib.  In  this  connection 
skiagrams  are  naturally  quite  misleading,  as  a  short  rib 
standing  horizontally  outwards  will  be  very  prominent, 
whereas  a  much  larger  bone,  if  flat  and  curved  upon  itself, 
will  be  comparatively  inconspicuous.  Of  equal  importance 
with  the  size  and  shape  of  the  rib  is  its  direction :  when 
running  outwards  it  will  completely  avoid  the  nerves  and 
vessels  of  the  neck  and  will  not  produce  clinical  symptoms 
other  than  deformity ;  it  is  only  when  the  bone  curves  round 
in  the  posterior  triangle  that  it  is  liable  to  lead  to  trouble, 
and  its  shape  and  direction  are  thus  doubtless  of  more 
importance  to  the  clinician  than  its  mere  size."  ..."  The 
mobility  of  the  rib  is  also  important  for  the  surgeon  and 
possibly  in  connection  with  the  etiology  of  symptoms  ;  where 
the  bone  has  no  anterior  attachments,  its  vertebral  articulation 
allows  fairly  free  movement,  but  when  the  arch  is  completed  and 
there  are  connections  with  the  first  dorsal  rib  or  sternum,  these 
are  very  strong  and  the  bar  is  rigidly  fixed  at  both  ends."  .  .  . 
"  The  siibclavian  artery  only  comes  into  relationship  with  the  rib 
when  the  latter  has  a  sufficient  length  and  curve  to  reach  the 
anterior  part  of  the  neck,  but  there  is  no  absolute  rule  as  to 
what  this  length  must  be.  In  all  cases  the  artery,  if  it  has  any 
relation  to  the  rib,  passes  over  it." 

The    best    classification    of    cervical    ribs    is,    according    to 
Keen,^^  that  of  Gruber  into  four  degrees,  viz. : — "  First  degree, 
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a  very  slight  increase  of  the  costal  process,  not  reaching  beyond 
the  true  transverse  process.  Second,  a  rib  protruding  beyond 
the  transverse  process  to  a  moderate  extent  and  ending  either 
free  in  the  tissues  or  attached  in  some  way  to  the  first  thoracic 
rib.  Third,  a  still  further  degree  of  development  in  which  the 
cervical  rib  extends  for  a  considerable  distance  toward  or  even 
to  the  cartilage  of  the  first  thoracic  rib,  possesses  a  complete 
body,  and  is  united  directly  or  by  means  of  a  ligament  with  the 
cartilage  of  the  first  rib.  Fourth,  a  complete  cervical  rib  uniting 
at  the  anterior  extremity  with  the  cartilage  of  the  first  rib 
through  which  it  reaches  the  manubrium." 

A  cervical  rib  is,  as  Keen  ^*  remarks,  a  congenital  vice  of 
development,  and,  as  might  be  expected,  other  congenital 
abnormalities  are  occasionally  found  in  association  with  it. 
Scoliosis,  on  account  of  the  frequency  of  its  occurrence,  calls 
for  mention  in  this  connection.  Thus  Schonebeck,  whose 
observations  are  referred  to  by  Keen,  records  in  a  Strassburg 
Dissertation  published  in  1905,  the  presence  of  scoliosis  in 
twenty-two  of  sixty-one  cases  collected  from  the  literature, 
while  Drehmann  presented  an  important  paper  on  this  form 
of  scoliosis  at  the  Congress  of  the  German  Orthopaedic  Associa- 
tion in  1906  (Keen).  A  pronounced  scoliosis  was  present  in 
one  and  a  slight  degree  in  two  of  Hinds  Howell's  ^"^  sixteen 
cases,  but  in  none  of  our  cases  was  this  condition  noted. 

Recognition  of  Rib  Pressure  as  a  Cause  of  Symptoms. 

Rib  pressure  has  only  come  to  be  generally  recognised  as 
a  cause  of  symptoms  within  the  past  fifteen  or  twenty  years. 
Prior  to  this  time,  cervical  ribs  had,  it  is  true,  been  occasionally 
detected  during  life,  while  in  exceptional  instances,  as  in  the 
case  referred  to  by  Caird,*"  symptoms  had  been  correctly  attri- 
buted to  their  presence  ;  a  small  number  of  cases  had  indeed 
been  operated  upon.  Sir  Rickman  Godlee,^  for  example, 
mentions  the  fact  that  Lord  Lister  many  years  ago  operated 
upon  a  case  of  the  kind.  Advance  in  knowledge  may  be  said 
to  have  taken  place  in  two  directions  :  firstly,  by  the  observation 
of  a  group  of  cases  characterised  by  localised  motor  and  sensory 
symptoms  which  w^ere  proved  to  correspond  to  a  nerve-root 
distribution  ;    and,  secondly,  by  the  application  of  the  X-rays, 
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whereby  the  observer  was  enabled  to  detect  the  presence  of 
rib  anomalies,  previously  unrecognisable  by  the  ordinary 
methods  of  examination. 

Thus,  Lewis  Jones,^^  in  1893,  recorded  six  cases  of 
"  Symmetrical  Atrophy  affecting  the  hands  in  young  people." 
He  pointed  out  that  in  these  cases  the  atrophy  was  confined 
to  the  small  muscles  of  the  hands,  that  some  of  the  muscles 
affected  were  supplied  by  the  median  and  some  by  the  ulnar 
nerve,  and  that  the  wasting  remained  limited  to  these  muscles 
and  did  not  go  on  to  a  progressive  muscular  atrophy.  These 
cases  were  demonstrated  before  the  Neurological  Society  of 
London,  but  no  explanation  was  at  the  time  suggested  which 
would  satisfactorily  account  for  the  muscular  wasting. 

Farquhar  Buzzard,'*  nine  years  later  (1902),  described  certain 
cases  of  what  he  termed  "  Uniradicular  palsies  of  the  brachial 
plexus."  The  distribution  of  the  muscular  atrophy  in  three 
of  these  cases,  although  unilateral,  was  similar  to  that 
observed  in  the  group  just  referred  to,  while  in  addition  there 
was  an  area  of  sensory  loss  dissociative  in  character  along 
the  inner  side  of  the  forearm.  Buzzard  concluded  that  the 
muscular  wasting  and  sensory  loss  were  due  to  a  lesion  of 
an  individual  nerve-root  of  the  brachial  plexus.  With  regard  to 
the  etiology  of  these  cases  he  remarks,  "  The  condition  generally 
occurs  in  persons  who  have  at  some  time  been  the  subjects 
of  a  disease  affecting  the  cardio-vascular  system.  The  morbid 
process  is  probably  vascular  in  character  and  may  be  sudden 
or  gradual  in  its  onset." 

A  case  reported  by  one  of  us  (E.  B.)^  in  1903,  under  the 
title  of  "  Lesion  of  the  First  Dorsal  Root,"  is  of  some  historical 
interest,  since  we  know  of  no  case  published  previously  in  which 
a  diagnosis  of  rib  pressure  had  been  suggested  as  a  possible 
cause  of  symptoms  in  the  absence  of  evidence  of  a  cervical  rib, 
or  in  which  the  suggestion  had  been  advanced  that  symptoms 
might  be  due  to  injury  to  the  first  dorsal  nerve-root  by  a 
normal  first  dorsal  rib. 

Case  V.  Unilateral  Symptoms ;  no  Cervical  Rib.  Case  reported 
in  1903,  as  ^^ Lesion  of  the  First  Dorsal  Nerve  Root" ;  Symptoms 
'•'■  possibly  suggestive  of  Pressure  on  the  Root ;  .  .  .  Intimate  Relationship 
of  the  First  Dorsal  Nerve  Root  to  the  Sharp  Internal  Border  of  the  First 
Rib ;  .   .  .  such  a  Relationship  can  hardly  fail  to  predispose  the  Root 
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iti  an  Especial  Manner  to  Traumafism.'" — The  patient,  a  lad  aged  i8, 
stated  that  for  three  or  four  years  he  had  from  time  to  time  been 
troubled  with  pain  passing  down  the  inner  side  of  the  right  forearm, 
that  his  right  hand  had  been  gradually  wasting  and  that  it  constantly 
felt  cold.  In  reporting  this  case  we  remark:  "The  absence  of 
any  sensory  impairment  in  the  hand  and  the  fact  that  the  motor 
weakness  is  incomplete  is  strong  evidence  in  favour  of  the  view 
that  the  lesion  is  limited  to  the  first  dorsal  root,  i.e.,  that  the  first 
dorsal  root  is  involved  before  its  junction  with  the  eighth  cervical 
The  absence  of  oculo-pupillary  symptoms  indicates  that  the  lesion 
has  implicated  the  first  dorsal  root  beyond  the  point  where  the 
sympathetic  fibres  leave  it."  This  patient,  in  whom  there  was 
no  evidence  of  cardio-vascular  disease,  attributed  his  condition  to 
lifting  heavy  weights  (he  had  frequently  in  the  course  of  his  work 
to  lift  a  56-pound  weight).  Finally  we  remark,  "The  pain  down 
the  inner  side  of  the  forearm  from  which  he  had  suffered  for  two 
or  three  years  before  any  weakness  was  noticed  in  the  hand  is 
possibly  suggestive  of  pressure  on  the  root.  In  this  connection 
it  is  interesting  to  note  the  intimate  relationship  of  the  first  dorsal 
nerve-root  to  the  sharp  internal  border  of  the  first  rib.  Such  a 
relation  can  hardly  fail  to  predispose  the  root  in  an  especial  manner 
to  traumatism."  The  possibility  of  a  cervical  rib  had  occurred  to 
us,  but  Mr  J.  W.  Struthers,  who  also  saw  the  patient,  agreed  that 
there  was  no  evidence  of  this  abnormality. 

Sir  William  Thorburn'-^  read  a  paper  before  the  Royal 
Medical  and  Chirurgical  Society  of  London  in  April  1904, 
when  he  described  two  cases  in  which  atrophy  of  the  muscles  of 
the  hand  and  sensory  disturbance  were  associated  with  cervical 
ribs,  the  presence  of  which  had  been  definitely  established 
by  X-ray  examination.  Thorburn  was,  so  far  as  we  know, 
the  first  observer  in  this,  and  perhaps,  with  the  exception  of 
Borchardt,  in  any  other  country  to  apply  the  Rontgen  rays 
to  this  problem  in  diagnosis.  He  indicates  in  his  paper  the 
close  resemblance  between  the  symptoms  in  these  cases  in 
which  a  cervical  rib  was  demonstrable  by  the  X-rays  and  those 
observed  and  recorded  by  Farquhar  Buzzard  and  ourselves 
as  examples  of  uniradicular  paralysis  of  the  brachial  plexus. 
Upon  reading  this  paper  we  had  several  X-rays  taken  of  our 
case  with  a  negative  result.  Shortly  after  the  publication 
of  Thorburn's  paper,  Lewellys  Barker,^  who  had  in  1896  made 
an   elaborate  investigation  into  certain  sensory   manifestations 
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in  his  own  arm  which  were  associated  with  what  was  regarded 
as  a  probable  cervical  rib,  informed  us  that  in  his  case  the 
presence  of  a  cervical  rib  had  been  definitely  proved  by 
the  X-rays. 

After  the  appearance  of  Thorburn's  paper,  Lewis  Jones  ^- 
directed  his  attention  once  more  to  the  group  of  cases  he  had 
described  in  1893.  Since  that  time  he  stated  that  he  had  met 
with  no  less  than  twenty-five  cases  of  wasting  of  the  intrinsic 
muscles  of  the  hand  presenting  a  similar  symptomatology.  He 
remarked  that  Farquhar  Buzzard  had  demonstrated  that  the 
symptoms  in  these  cases  were  to  be  attributed  to  an  affection 
of  the  first  dorsal  nerve-root,  and  he  proceeded  to  radiograph 
such  of  his  cases  as  he  could  trace,  with  a  result  that  a  well- 
marked  cervical  rib  was  found  to  exist  in  ten  out  of  fourteen 
patients  examined.  These  X-ray  examinations  consequently 
afforded  confirmatory  evidence  in  support  of  Thorburn's  conten- 
tion that  the  cervical  rib  is  an  important  factor  in  the  causation 
of  atrophy  of  the  muscles  of  the  hand  ;  while  Jones  also  made 
the  observation  that  the  cases  of  cervical  rib  in  which  a  bony 
prominence  can  be  felt  with  ease  are  usually  free  from  any 
pressure  symptoms  so  far  as  the  brachial  plexus  is  concerned. 
He  makes  no  reference,  however,  to  the  etiology  of  those  of 
his  cases  (four  out  of  fourteen)  in  which  no  "well-marked" 
cervical  rib  existed. 

Thus,  while  it  has  long  been  known  that  a  cervical  rib  may, 
in  certain  cases,  produce  symptoms  by  pressure  upon  the  brachial 
plexus,  further  observation  has  shown  that  similar  symptoms  are 
met  with  in  cases  in  which  no  cervical  rib  is  demonstrable. 
What,  then,  is  the  explanation  of  the  symptoms  in  these  cases? 
It  is  certainly  possible,  as  has  been  suggested  by  Sir  William 
Thorburn  and  others,  that  the  rib  may  be  situated  at  such  an 
angle  that  the  X-ray  picture  fails  to  demonstrate  its  presence  ? 
Again,  the  pressure  symptoms  may  be  due  to  the  band  described 
by  Sir  David  Wallace  '"^^  in  the  case  to  which  we  have  referred, 
and  especially  emphasised  by  Percy  Sargent,-*^  who  writes  as 
follows : — "  I  have  carefully  observed  this  non-ossified  portion 
of  the  rib.  It  is  a  dense  fibrous  cord  imbedded  in  muscle, 
and  attached  above  to  the  rudimentary  bone,  whilst  below  it  is 
most  commonly  attached  to  the  first  dorsal  rib  behind  the 
sulcus   subclavian.       The   band   has  many  times  been  observed 
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to  be  tightened  by  inspiration,  and  also  by  traction  upon  the 
arm.  I  have  demonstrated  this  fact  several  times  by  detaching 
the  cervical  rib  completely  from  its  vertebrae,  and  observing  that 
it  is  pulled  down  away  from  its  former  level  when  an  inspiration 
occurs."  Keen  ^*  reports  a  case  seen  by  him  in  1906,  in  which 
he  came  to  the  conclusion  from  the  X-ray  appearances  that  the 
symptoms  present  were  caused  by  a  partially  developed  first 
dorsal  rib,  and  other  cases  of  the  same  kind  have  since  been 
reported.  The  same  observer  records  a  second  case  seen  in  the 
previous  year  of  "  supposed  cervical  rib,  there  being  no  pulse  up 
to  and  including  the  axillary  artery  on  both  sides,  and  later  none 
in  the  subclavian.  The  skiagraph  showed  no  such  rib."  Further 
experience  has  shown  that  the  first  dorsal  root  or  lower  cord  of 
the  brachial  plexus  is  sometimes  pressed  on  by  an  abnormal  or 
even  b}'  a  normal  first  rib,  and  that  pressure  symptoms  may  be 
so  produced,  a  suggestion  tentatively  mooted  in  the  case  which 
we  described  in  1903.  The  following  case,  which  afforded 
suggestive  evidence  if  it  has  not  actually  proved  this  contention, 
is  also  of  interest,  since,  so  far  as  we  know,  this  was  the  first  case 
in  which  the  first  dorsal  rib  was  intentionally  removed  for  the 
purpose  of  alleviating  the  symptoms  of  rib  pressure. 

Case  VI.  Unilateral  Symptoms  attributed  to  Rib  Pressure. 
Rudimentary  Cervical  Ribs.  A  Portion  of  First  Rib  removed  by 
Sir  Harold  Stiles  {November  191 1)  with  most  Satisfactory  Result. — 
A  masseuse,  about  28  years  of  age,  consulted  one  of  us  (E.  B.) 
on  13th  October  191 1,  upon  the  advice  of  Sir  Harold  Stiles. 
The  patient  stated  that  in  September  19 10  she  had  been  operated 
upon  for  appendicitis,  and  that  a  day  or  two  after  this  operation 
she  began  to  be  troubled  with  pain  above  the  left  clavicle,  and  down 
the  inner  side  of  the  left  forearm.  She  had  also  noticed  weakness 
in  the  left  hand  about  the  same  time.  When  we  examined  the 
patient  there  was  very  pronounced  atrophy  of  the  left  abductor  pollicis 
and  some  wasting  of  the  opponens  pollicis  and  interossei.  Further, 
an  area  of  sensory  loss  both  to  touch  and  pain  (thermal  sensibility 
was  not  examined)  was  detected  along  the  inner  surface  of  the  arm, 
extending  from  3  or  4  inches  above  the  elbow  to  the  wrist,  while 
tenderness  was  complained  of  on  pressure  immediately  above  the 
clavicle  in  the  neighbourhood  of  the  spine  on  the  left  side.  No 
cervical  rib  was  palpable.  An  X-ray  photograph,  however,  showed 
a  bilateral  rudimentary  cervical  rib.     Pressure  paralysis  was  diagnosed, 
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but  since  it  seemed  very  questionable  whether  the  rudimentary  ribs 
shown  in  the  radiogram  could  be  responsible  for  the  symptoms, 
Sir  Harold  Stiles  decided  to  remove  a  portion  of  the  first  rib. 
The  piece  of  rib  removed  presented  a  normal  appearance,  and  the 
operation  was  followed  by  complete  relief  from  pain  and  gradual 
improvement  in  the  motor  paralysis. 

Since   then    Stiles  has  carried  out  the  same  operation   in 
several  cases   of  rib   pressure   with    most   satisfactory   results. 
We  have  personally  observed  several  cases  in  which  symptoms 
which  we  attributed  to  rib  pressure  were  not  associated  with 
a  demonstrable   cervical    rib.      Proof  that  pressure  symptoms 
may  be  caused  by  an  apparently  normal  first  dorsal  rib  is,  as 
has  been  mentioned,  afforded  by  the  fact  that  in  certain  cases 
which  have  been  operated  upon,  removal  of  the  rib  has  resulted 
in  the  disappearance  of  symptoms.     Objection  might  be  taken 
to  this  conclusion  on  the  grounds  that  in  these  cases  the  pressure 
is  actually  produced  by  the  ligament  which  sometimes  passes 
from  the  apex  of  the  cervical  rib  to  the  first  rib  to  which  it  is 
attached.     If  this  is  so,  removal  of  that  portion  of  the  first  rib, 
which  includes  the  attachment  of  this  ligamentous  process,  might 
be  expected  to  relieve  pressure  just  as  readily  as  division  of  the 
band  itself.     On  the  other  hand,  in  more  than  one  case  which  we 
have  observed,  neither  did  the  X-rays  show  any  abnormality  of 
the  transverse  processes  of  the  seventh  cervical  vertebra,  nor  was 
any  evidence  of  such  a  band  found  on  operation.     Individual 
cases  of  brachial  compression  neuritis,  where  the  symptoms  were 
attributed  to  pressure  by  a  normal  first  rib,  have  been  reported 
by  Thorburn,-<5  Murphy,^"  and  Morley.^*^     Stopford,--  in  a  recent 
paper  (1919),  states  that  in  less  than  two  years  he  has  met  with 
no  less  than  ten  cases  of  compression  neuritis  produced  by  a 
normal  first  rib,  and  Wheeler  "^  has  also  reported  cases  of  the 
kind.      TJiese   observations    demonstrate  that  pressure  symptoms 
referred  to  the  brachial  plexus  may  be  caused  by  a  cervical  rib, 
by  a  rtidimentaiy  first  dorsal  rib,  or  by  a  normal  first  dorsal  rib. 

Developmental    Antagonism  in  relation  to   Brachial  Plexus 
and  Rib  Anomalies. 

The  anatomical  observations  of  Wingate  Todd-^  and 
Wood  Jones  ^^  are  of  much  interest  in  relation  to  the  etiology 
of  cervical  ribs  and  rib  pressure.     While  the  former  holds  that 
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the  rib  anomalies  under  discussion  are  not  attributable  to  a 
single  cause  but  are  "  errors  in  segmentation  or  differences  in 
the  development  of  bony  tissue  which  are  associated  with  the 
presence  of  variation  in  the  disposition  of  the  nerves  and  vessels 
in  this  situation,"  the  latter  observer  is  of  opinion  that  the 
existence  of  a  cervical  rib  or  the  presence  of  a  rudimentary 
first  dorsal  rib  is  largely  determined  by  differences  in  the 
formation  of  the  brachial  plexus.  Wood  Jones  has  clearly 
demonstrated  that  the  lower  cord  of  the  brachial  plexus  lies 
in  and  produces  the  sulcus  subclaviae,  that  the  depth  of  this 
groove  varies  greatly  in  different  individuals,  that  the  con- 
tribution from  the  first  thoracic  nerve  to  the  brachial  plexus 
is  subject  to  great  variation,  and  that  the  depth  of  the  sulcus 
subclaviae  varies  as  the  contribution  from  the  thoracic  nerve 
increases.  Again,  this  observer  points  out  that  the  appearance 
of  the  normal  costal  element  of  the  seventh  cervical  vertebra 
indicates  that  it  is  abbreviated  by  the  corresponding  nerve- 
root,  while  the  elements  above  this  level  show  increasing 
evidence  of  the  downward  straining  of  the  nerves  which  form 
the  brachial  plexus  and  a  proportionate  diminishing  costal 
element.  These  appearances,  he  argues,  indicate  that  there 
is  a  constant  antagonism  between  the  developing  nerve  and 
the  developing  rib  element,  and  that  the  presence  of  a  cervical 
rib  or  of  a  rudimentary  first  dorsal  rib  is  determined  by  differ- 
ences in  the  formation  of  the  brachial  plexus.  Thus  he  asserts 
that  when  a  brachial  plexus  includes  caudal  nerve-roots  which 
are  normally  outside  the  limits  of  the  plexus,  the  interference 
with  the  development  of  the  first  rib  may  naturally  be  expected 
to  reach  its  maximum.  Consequently,  in  those  cases  in  which 
the  second  thoracic  nerve  becomes  added  in  whole  or  in  part 
to  the  plexus,  the  first  dorsal  rib  may  closely  resemble  a 
developed  cervical  rib.  In  other  words.  Wood  Jones  arrives 
at  the  conclusion  that  the  development  of  the  ribs  is  determined 
by  the  nerve-roots,  and  that  antagonism,  dependent  upon  the 
formation  of  the  plexus,  whether  pre-fixed  or  post-fixed,  may 
play  a  prominent  role  in  connection  with  the  question  of  rib 
pressure.  This  view  affords  an  explanation  of  the  circumstance 
that  a  particularly  well-developed  cervical  rib  is  seldom  associ- 
ated with  pressure  symptoms.  Sargent,^^  who  has  described  a 
specimen  of  a  pre-fixed  plexus  in  which  there  was  no  contribution 
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from  the  first  dorsal  root  and  in  which  there  was  a  cervical  rib, 
states  that  rudimentary  first  dorsal  ribs  are  not  so  common  as 
accessory  cervical  ribs,  and  that  in  man  the  post-fixed  plexus  is 
not  so  common  as  the  pre-fixed  type  ;  he  remarks  that  these 
facts  give  support  to  Wood  Jones'  conclusions.  On  the  other 
hand,  Wingate  Todd  (quoted  by  Sargent)  has  shown  from  a 
detailed  examination  of  four  dissections  that  cervical  ribs  may 
occur  with  a  normal  brachial  plexus,  and  consequently  concludes 
that  "  the  disposition  of  the  nerve-trunks  alone  is  insufficient  in 
many  cases  to  account  for  the  presence  and  length  of  rudimentary 
ribs." 

Factors  which  Determine  Symptoms. 

Pressure  symptoms  are  only  observed  in  a  small  proportion 
of  individuals  with  cervical  ribs.     Borchardf-  states  that  they 
occur  in  five    to    ten    per    cent.     Consequently,  while    it    must 
be  admitted  that  variations  in    the   formation  of  the    brachial 
plexus  may  predispose  to  rib  pressure,  additional  factors  must 
be    responsible   for   the  determination  of  symptoms.     In   this 
relation  Sex  is   evidently  of  the    first   importance.     Although 
there  is  no  evidence,  so  far  as  we  know,  to  show  that  cervical 
ribs  are  more  frequent  in  women    than   in    men,   the  greater 
frequency  with  which  symptoms  of  rib  pressure  are  observed 
in  the  female  as  compared  with  the  male  sex  is  striking.     Thus 
twenty  of  our  twenty-three  patients  were  women,  an  experience 
similar  to  that  of  other  observers.     Thorburn,-'^   for   instance, 
met  with  only  two  males  in  a  series  of  17  cases,  while  fourteen 
of   Hinds  Howell's   sixteen    patients  were  of  the  female    sex. 
Hinds     HowelP"^    suggests    that    the    more    thoracic    type    of 
respiration  in  the  female  may  be  a  determining  factor.     Wingate 
Todd  27   has   shown    that    in    females    a   pronounced   dropping 
of  the  shoulder  girdle  takes  place  in  early  adult  life,  and  his 
suggestion  that  this  may  afford  an  explanation  of  the  unequal 
affection  of  the  sexes  is  an  attractive  one.     The  following  case 
is  of  interest  in  relation  to  the  effect  of  dropping  of  the  shoulder 
girdle  in  determining  symptoms  of  rib  pressure  : — 

Case  VH.  Unilateral  Symptoms  of  Rib  Pressure  developing  after 
a  Sling  had  been  Discarded.  No  Cervical  Rib.— A  young  woman, 
26  years   of  age,  consulted  one  of  us  (E.  B.)  on  the  advice  of  the 
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late  Dr  F.  E.  Batten.  In  September  1914  the  patient  ran  a  spike 
of  wood  into  the  palm  of  the  left  hand.  The  splinter  was  removed 
under  gas  three  days  later,  but  for  some  time  the  hand  was  very 
painful,  and  for  several  weeks  after  the  injury  she  had  worn  a  sling. 
Some  six  weeks  or  two  months  after  the  accident,  the  patient  first 
complained  of  pain  in  the  left  arm  which  had  been  present  more  or 
less  since  that  time.  When  examined  in  September  19 15,  the 
scar  of  the  wound,  which  was  situated  on  the  radial  aspect  of  the 
left  index  finger,  was  found  to  be  very  sensitive.  In  addition, 
an  area  of  dissociated  anaesthesia,  which  had  been  also  observed  by 
Dr  Batten  a  month  or  two  previously,  was  demonstrated  along  the 
ulnar  side  of  the  left  forearm,  while  tenderness  was  complained 
of  when  pressure  was  applied  to  the  left  side  of  the  neck  in  the  region 
of  the  lowest  cervical  transverse  process.  There  was  no  muscular 
wasting,  and  no  pronounced  weakness  in  the  hand  was  detected, 
although  it  must  be  admitted  that  the  sensitiveness  of  the  scar 
made  it  difficult  to  be  certain  on  this  point.  The  pulses  were 
equal.  A  cervical  rib  had  been  suspected  by  Dr  Batten,  but 
no  rib  had  been  seen  in  the  radiogram.  The  symptoms  must 
have  been  due  to  rib  pressure  in  this  case,  and  the  conclusion 
appeared  to  be  justified  that  they  had  been  determined  by  the 
unaccustomed  weight  of  the  shoulder-girdle  after  the  sling  had  been 
discarded. 

The  Ag-e  at  which  s}'mptoms  appear  is  of  interest.  Thus, 
in  20  of  our  cases  in  which  this  point  is  noted,  the  average 
age  was  22,  the  youngest  patient  being  15,  the  oldest  38  at 
the  time  when  symptoms  were  first  noticed.  Instances  in 
which  symptoms  made  their  appearance  at  a  much  later  date 
are,  however,  referred  to  in  the  literature ;  in  childhood, 
symptoms  of  rib  pressure  are  seldom  if  ever  met  with. 
Occupation  in  exceptional  instances  has  evidently  been  related 
to  the  production  of  symptoms.  Thus  Sargent  -^  met  with  three 
instances  in  seamstresses,  two  in  clerks,  and  two  in  telegraphists, 
while  one  of  our  patients  was  qualifying  as  a  professional 
pianist  at  the  time  the  earliest  manifestations  were  complained 
of.  The  symptoms  were  referred  to  the  right  arm  in  14  of 
our  cases,  to  the  left  in  10,  while  in  i  both  upper  extremities 
were  affected.  Sargent  reports  that  of  24  cases  operated  on 
by  him,  in  5  the  symptoms  were  bilateral ;  while  he  further 
remarks  that  among  the  19  unilateral  cases,  the  symptoms 
were   on  the   side    of  the  larger   rib  in  only  8.     Posture,  and 
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notabl}-  confinement  to  bed,  is  certainly  a  factor  of  importance. 
Thus,  two  of  our  patients  first  developed  symptoms  while  in 
bed  after  an  operation  for  appendicitis,  one  during  an  attack 
of  influenza,  one  while  ill  with  diphtheria,  one  after  a  confine- 
ment, one  after  sitting  in  a  dentist's  chair  for  a  couple  of 
hours,  while  two  attributed  their  symptoms  to  carrying  a 
young  baby.  The  possibility  of  an  associated  infective  factor 
in  some  of  these  cases  {e.g.,  influenza  and  diphtheria)  has  also 
to  be  considered.  Patients  suffering  from  symptoms  due  to 
a  rib  pressure  often  complain  of  pain  in  the  affected  arm  while 
lying  in  bed.  It  seems  probable  that  the  pain  is  caused  by 
falling  back  of  the  shoulder  girdle.  Debilit}-,  anaemia,  loss 
of  weight  and  general  ill-health  undoubtedl}'  play  a  role  in 
certain  instances,  while  trauma  has  been  the  obvious  determining 
cause  in  some.  Thus  among  our  cases  the  symptoms  were 
attributed  by  individual  patients  to  the  following  causes : — 
"  a  strain  while  playing  golf,"  "  a  lurch  of  the  motor  car  in  which 
the  patient  was  driving  at  the  time,"  "  a  fall  from  a  bicycle 
with  injur}'  to  the  shoulder,"  and  "  lifting  heavy  weights." 
Often,  however,  no  histor}-  of  an  obvious  determining  factor 
can  be  obtained. 

Symptomatology  of  Rib  Pressure, 

When  a  cervical  rib  is  present  and  particularl}-  well  formed, 
it  may  give  rise  to  a  prominence  in  the  neck.  This  may  be 
unilateral  or  bilateral.  Attention  may  be  arrested  by  the 
pulsation  of  the  subclavian  artery,  an  inch  and  a  half  or  so 
above  the  clavicle,  for  the  artery  passes  over  the  rib  when 
the  latter  is  well-developed.  The  artery,  as  in  Keen's  case,^* 
may  actuall}-  be  dilated  beyond  the  point  at  which  it  crosses 
the  rib,  a  fact  which  is  difficult  to  explain.  Aneurism  may 
be  simulated.  A  systolic  murmur  is  sometimes  to  be  heard 
over  the  artery  external  to  the  rib,  and  in  rare  cases  a  thrill 
may  be  palpable.  Even  when  a  cervical  rib  cannot  be  detected 
with  certainty,  the  lower  part  of  the  neck  may  appear  to  be 
unduly  broad.  Pain  in  the  neck  is  exceptionally  complained 
of;  it  was  noted  by  Thorburn -^''  in  3  of  13  cases.  This 
symptom  may  occur  in  association  with  certain  movements 
of  the  upper  limb  or  upon  deep  inspiration,  as  in  one  of  our 
patients.      Tenderness    in    the    neck,   accompanied    sometimes 
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by  a  sensation  of  "  pins  and  needles "  in  the  arm  and  hand, 
when  moderate  pressure  is  applied  in  the  region  of  the  trans- 
verse process  of  the  seventh  cervical  vertebra,  is,  in  our 
experience,  usually  present  even  in  cases  in  which  no  cervical 
rib  can  be  demonstrated  by  the  X-rays. 

The  nervous  symptoms  due  to  rib  pressure  are  commonly 
referred  to  the  first  dorsal  root,  the  eighth  cervical  root,  or  the 
lowest  cord  of  the  brachial  plexus.  Exceptionally,  however, 
symptoms  referable  to  a  higher  level  have  been  observed. 
Dejerine,''  for  instance,  has  reported  a  case  in  which  sensory 
loss  in  the  distribution  of  the  fifth  and  sixth  cervical  roots  was 
associated  with  a  cervical  rib,  and  in  which  the  removal  of  the 
rib  was  followed  by  disappearance  of  the  symptoms.  Although 
cervical  ribs  are  bilateral  in  about  70  per  cent,  of  the  cases  in 
which  they  occur  (Hinds  Howell),^*^  pressure  symptoms  are,  as 
a  rule,  unilateral.  Thus  among  our  23  cases,  in  only  one  were 
the  symptoms  bilateral,  an  experience  which,  however,  probably 
exaggerates  the  relative  frequency  of  unilateral  cases.  Pressure 
symptoms  when  associated  with  bilateral  ribs  are,  as  has  been 
mentioned,  frequently  confined  to,  or  are  more  pronounced 
upon,  the  side  on  which  the  rib  is  less  well-developed,  while, 
as  Lewis  Jones  noted,  it  is  exceptional  to  meet  with  symptoms 
when  the  rib  is  unusually  prominent.  Pain  is  the  symptom  for 
which  advice  is  most  often  sought ;  it  was  a  striking  feature  in 
fourteen  of  our  cases.  Exceptionally,  this  symptom  is  only 
complained  of  in  the  early  history  of  the  case ;  as  a  rule, 
however,  it  tends  to  persist  though  it  may  be  intermittent. 
The  pain  varies  greatly  in  character  in  different  cases;  it  is 
often  described  as  shooting,  sometimes  as  aching  or  burning, 
and  it  is  usually  referred  to  the  inner  side  of  the  forearm. 
As  Farquhar  Buzzard  remarks,  however,  it  may  be  of  almost 
any  description  or  distribution.  Subjective  sensations,  such  as 
tingling,  numbness,  and  "  pins  and  needles "  in  the  finger-tips, 
and  particularly  a  feeling  of  coldness  in  the  hand  are  of  frequent 
occurrence  and  are  sometimes  observed  in  cases  in  which  pain 
is  not  complained  of.  No  objective  sensory  disturbance  may 
be  detected  although  very  usually  some  sensory  loss,  which 
corresponds  more  or  less  to  a  root  distribution,  is  met  with  ; 
and  it  is  as  a  rule  of  a  dissociated  character,  tactile  sensibility 
being  less  affected  than  painful  and  thermal  sensibility.     The 
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sensory  impairment  when  present  is  most  commonly  situated 
along  the  inner  side  of  the  forearm,  while  the  little  and  ring 
fingers  are  usually  involved  ;  in  rare  cases  the  anaesthesia  is 
limited  to  the  hand.  Although  sensory  symptoms  may  be 
alone  complained  of  in  many  cases,  motor  symptoms  are  also 
observed,  while  exceptionally  the  patient  complains  of  motor 
weakness  only.  This  may  amount  merely  to  a  very  slight 
paresis,  while  in  other  cases  there  is  pronounced  loss  of  power 
and  wasting.  Certain  of  the  intrinsic  muscles  of  the  hand  are 
affected,  notably  the  abductor  and  opponens  pollicis,  while,  as 
Kinnier  Wilson^-  remarks,  the  flexor  brevis,  which  is  also 
supplied  by  the  median,  escapes.  In  other  words,  the  muscular 
atrophy  is  selective  in  distribution  as  opposed  to  the  global  or 
generalised  atrophy  met  with  in  progressive  muscular  atrophy, 
etc.  Wilson  distinguishes  a  median  and  an  ulnar  type  of 
atrophy ;  in  the  first  type  the  abductor  and  opponens  pollicis 
are  involved,  while,  in  the  second,  there  is  wasting  of  the 
interossei  and  an  approximation  to  the  main  e?i  griffe.  Both 
groups  of  muscles  may  be  affected.  When  the  atrophy  is 
pronounced,  the  appearance  of  the  hand,  especially  the 
w^asting  of  the  abductor  pollicis,  is  very  characteristic.  The 
flexors  of  the  fingers  were  also  involved  in  two  or  three  of 
our  cases.  Clonic  movements  of  the  hand,  which  have  been 
occasionally  recorded,  were  described  by  one  patient  whom 
we  examined.  Vasomotor  chajigcs,  blueness  and  coldness  of 
the  hand  and  fingers,  with  it  may  be  trophic  changes  in  the 
nails,  are  met  with  in  a  small  proportion  of  cases.  As 
Wingate  Todd  suggests,  the  vasomotor  symptoms  are  prob- 
ably due  to  pressure  on  the  first  dorsal  root,  which  carries 
a  large  proportion  of  the  sympathetic  fibres  to  the  upper 
limb,  and  not  to  direct  interference  with  the  blood  supply. 
AcroparcestJiesia  with  pain  confined  to  the  hand  and  fingers 
has  been  observed  in  association  with  cervical  ribs  b\' 
Farquhar  Buzzard,^  who  refers  to  "cases,  generally  in  middle- 
aged  women,  who  complained  that  soon  after  going  to  bed 
they  woke  up  with  intense  burning  pain  in  the  hands  and 
fingers.  This  was  relieved  to  some  extent  by  keeping  the 
hands  outside  the  bed-clothes,  but  disturbed  nights  often 
resulted.  When  they  got  up  in  the  morning  their  hands 
felt  useless  and  clumsy,  but  after  a  time  this  would   improve 
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and  the  patient  be  able  to  carry  on  her  work  throughout  the 
day.  The  pain  and  discomfort  would  return  again  at  night. 
In  several  cases  of  that  kind  there  were  distinct  cervical  ribs, 
and  in  one  such  case  Mr  Sargent  had  operated  and  given  the 
patient  relief"  The  radial  pulse  in  some  cases  of  rib  pressure 
is  less  forcible  or  absent  on  the  affected  side,  yet  when  the  arm 
is  raised  to  the  horizontal  the  difference  between  the  two  pulses 
may  be  no  longer  obvious.  Thrombosis  of  the  subclavian  artery 
has  been  reported  in  several  instances,  and  cases  have  been 
recorded  in  which  gangrene  of  the  fingers  was  observed. 
(T^dema  of  the  arm  is  of  very  rare  occurrence ;  this  is,  no 
doubt,  to  be  explained  by  the  fact  that  the  vein  lies  in  front 
of  the  scalenus  anticus  muscle,  and  is  consequently  not  exposed 
to  pressure. 

In  a  small  proportion  of  cases  in  which  the  symptoms  above 
described  are  observed  a  cervical  rib  is  recognisable  in  the 
neck  by  the  ordinary  methods  of  examination ;  while  in 
other  cases  which  present  a  similar  symptomatology  the 
presence  of  a  rib  is  only  demonstrable  by  means  of  X-rays. 
Again,  in  some  cases  characterised  by  identical  symptoms 
the  X-ray  examination  reveals  a  rudimentary  first  dorsal 
rib,  while  in  other  instances  no  abnormality  of  the  ribs  can 
be  detected.  Proof  that  the  symptoms  in  the  cases  last 
mentioned  are  dependent  upon  rib  pressure  is,  as  Sir  Harold 
Stiles  has  repeatedly  demonstrated,  afforded  by  the  fact  that 
removal  of  the  first  dorsal  rib  is  immediately  followed  by 
improvement,  and  ultimately,  as  a  rule,  by  complete  and 
permanent  relief. 

Diagnosis. 

Brachial  plexus  lesions  due  to  rib  pressure  may  be  con- 
veniently classed,  from  the  point  of  view  of  diagnosis,  into  two 
groups,  viz. : — (i)  Cases  in  which  symptoms  referable  to  the 
first  dorsal  root  or  lower  cord  of  the  brachial  plexus  are 
evidently  caused  by  rib  pressure,  and  in  which  a  cervical  rib 
or  a  rudimentary  first  dorsal  rib  can  be  demonstrated,  and 
(2)  cases  in  which  the  same  group  of  symptoms  is  unaccompanied 
by  any  evidence  of  a  rib  anomaly,  the  symptoms  being  due 
to  pressure  by  a  normal  first  dorsal  rib. 

Again,  a  variety  of  types  may  be  distinguished  : — {a)  Cases 
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characterised  by  sensory,  motor,  and  it  may  be  vasomotor 
symptoms ;  {b)  Cases  in  which  pain  and  other  subjective 
sensory  phenomena  are  alone  complained  of,  there  being  no 
objective  sensory  or  motor  disturbance ;  (<:)  Cases  characterised 
by  muscular  weakness  and  wasting,  pain  and  other  sensory 
phenomena  being  either  absent  or  inconspicuous  features ; 
(<■/)  Rare  cases  in  which  vasomotor  disturbance  is  the  striking 
morbid  manifestation ;  {e)  Cases  in  which  acroparaesthesia  and 
pain  in  the  hand  and  fingers  are  associated  with  and  apparentl)' 
produced  by  rib  pressure  (Farquhar  Buzzard). 

A  diagnosis  may  be  difficult  in  cases  in  which  there  is 
no  pronounced  atrophy  or  sensory  loss.  The  occurrence  of 
pains  from  time  to  time  in  one  or  it  may  be  both  upper 
extremities,  particularly  in  a  young  woman,  should  always 
suggest  the  possibility  of  rib  j^ressure.  When  on  further 
inquiry  it  is  ascertained  that  the  pain  is  confined  to  the  forearm 
and  that  it  is  accompanied  by  other  subjective  symptoms,  such 
as  coldness  in  the  hand,  numbness  or  tingling  in  the  finger-tips, 
and  "  pins  and  needles,"  referred  especially  to  the  little  and 
ring  fingers,  possibly  too  by  a  feeling  of  weakness  or  clumsiness 
in  the  hand,  the  strong  probabilities  are  that  the  symptoms 
are  attributable  to  this  cause.  Corroborative  evidence  in 
support  of  the  diagnosis  is  afforded  when  a  history  is  obtained 
to  the  effect  that  the  pain  is  relieved  by  raising  the  arm  above 
the  head,  when  there  is  localised  tenderness  in  the  neck,  and 
when  there  is  a  difference  between  the  radial  pulses  on  the 
two  sides.  In  a  certain  proportion  of  cases,  the  demonstration 
of  a  cervical  or  rudimentary  first  dorsal  rib  by  the  X-rays 
affords  practically  conclusive  proof  as  to  the  nature  of  the 
condition.  It  is  to  be  remembered,  however,  that  a  diagnosis  cati 
and  vinst  in  many  cases  be  arrived  at  from  the  cliaracter  of  the 
pressure  symptoms,  for  corroborative  evidence  is  by  ?io  means 
always  afforded  by  the  X-ray  examination. 

Certain  problems  in  differential  diagnosis  occasionally  arise. 
An  ulnar  and  even  a  median  neuritis  may  be  simulated  by 
rib  pressure.  We  have  recently  examined  two  cases,  in  both 
of  which  the  question  arose  whether  the  symptoms  had  been 
caused  by  a  fracture  of  many  years'  duration  in  the  region 
of  the  elbow.  One  of  these  patients  was  proved  by  an  X-ray 
examination   to  have    a    cervical    rib    to  which    the    symptoms 
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were  undoubtedly  attributable,  while  in  the  second  case,  which 
was  under  the  care  of  Sir  Harold  Stiles  and  in  which  the 
distribution  of  the  symptoms  was  that  of  an  ulnar  paralysis, 
rib  pressure  was  evidently  the  determining  cause.  The  facts 
of  this  case  are  as  follows  : — 

Case  VIII.  Symptoms  of  Rib  Pressure  associated  with  a  Motor  and 
Sensory  Distribution  corresponding  to  that  of  the  Ulnar  Nerve.  Old 
Injury  to  the  Elbow ;  ?  Ulnar  Type  of  Rib  Pressure  or  Rib  Pressure 
acting  in  conf  miction  with  Injury  to  Ulnar  Nerve,  the  former  determining 
the  Onset,  the  latter  the  Distribution,  of  the  Symptoms. — A  married 
woman,  27  years  of  age,  who  was  referred  to  us  by  Sir  Harold  Stiles, 
and  who  complained  of  pain  in  the  right  forearm  and  weakness 
of  the  right  hand,  informed  us  that  since  her  fourth  year,  when 
she  had  sustained  a  fracture  of  the  arm,  she  had  been  troubled 
with  pain  about  the  right  elbow.  Five  months  prior  to  our  examination 
the  patient  had  had  a  child,  and  she  stated  that  she  had  first  noticed 
pain  down  the  front  of  the  right  forearm,  which  extended  into  the 
little  and  ring  fingers,  a  few  days  after  her  confinement.  She  had 
also  noticed  that  since  that  time,  and  not  before,  her  hand  had 
been  weak,  and  that  about  the  same  time  the  muscles  of  the  hand 
had  begun  to  waste.  The  pain  was  said  to  be  sharp  in  character, 
and  the  patient  had  experienced  at  times  a  sensation  in  the  little 
and  ring  fingers  "as  if  they  were  bursting."  When  the  pain, 
which  she  attributed  to  carrying  her  baby  on  the  right  arm,  was 
severe,  the  patient  had  found  that  it  was  relieved  if  she  raised  the 
arm  above  her  head.  Upon  examination  the  appearance  of  the 
hand  was  similar  to  that  observed  in  cases  of  ulnar  paralysis.  The 
little  and  ring  fingers  were  slightly  flexed,  while  the  adductor 
poUicis  and  interossei  were  wasted.  There  was  no  weakness  of 
the  opponens  pollicis,  abductor  pollicis,  flexor  carpi  ulnaris  or  flexor 
profundis  digitorum.  Partial  sensory  loss  corresponding  precisely 
in  distribution  to  that  of  the  ulnar  nerve  was  present  on  both  the 
front  and  back  of  the  hand.  Local  tenderness  and  "  pins  and 
needles "  passing  into  the  little  and  ring  fingers  were  complained 
of  on  pressure  in  the  neck.  No  rib  was  demonstrated  on  X-ray 
examination,  nor  was  there  any  difference  between  the  radial  pulses. 
At  first  sight  the  case  appeared  to  be  one  of  ulnar  neuritis  determined 
by  the  old  injury  to  the  elbow.  On  the  other  hand,  the  facts  that 
the  symptoms  were  first  experienced  a  few  days  after  her  confinement, 
that  the  pain  extended  from  the  elbow  downwards,  that  the  pain 
was    relieved    when   the  patient    elevated    the    arm,    that   there    was 
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localised  tenderness  in  the  neck,  and  that  "pins  and  needles"  were 
complained  of  in  the  little  and  ring  fingers  when  moderate  pressure 
was  applied  in  this  situation,  clearly  proved  that  the  symptoms 
were  due  to  rib  pressure.  They  had  no  doubt  been  determined 
by  carrying  her  child  on  her  right  arm  when  she,  the  patient,  was 
in  a  poor  state  of  health.  Whether  this  case  should  be  included 
under  the  ulnar  type  of  rib  pressure  or  whether  the  old  injury  in 
the  region  of  the  ulnar  nerve  had  played  a  role  in  determining  the 
distribution  of  the  symptoms,  it  is  difficult  to  say. 

Another  patient  examined  by  us  who  had  also  had  an 
old  injury  in  the  region  of  the  elbow,  which  might  well  have 
involved  the  ulnar  nerve,  presented  symptoms  which  we  were 
at  first  inclined  to  attribute  to  rib  pressure.  An  X-ray  examina- 
tion, however,  demonstrated  the  presence  of  calcareous  glands 
in  the  neck  but  no  cervical  rib.  At  the  time  this  patient  was 
first  seen  no  superficial  glands  were  definitely  palpable,  but 
when  she  was  examined  some  months  later  the  glands  had 
attained  a  considerable  size.  Professor  Alexis  Thomson 
operated  upon  this  patient  and  removed  the  glands,  with  a 
result  that  the  pain  in  the  arm  was  relieved  while  the  localised 
weakness  and  wasting  in  the  hand  were  found  to  have  very 
much  improved  when  she  was  last  seen.  Progressive  muscular 
atrophy,  a  diagnosis  which  we  have  known  advanced  on  more 
than  one  occasion,  may  be  simulated  by  the  wasting  due 
to  rib  pressure ;  this  is  notably  so  when  in  cases  of  the  latter 
kind  pain  and  objective  sensory  disturbance  are  inconspicuous 
or  absent,  and  especially  when  the  symptoms  are  bilateral. 
The  selective  distribution  of  the  atrophy  in  the  cases  under 
consideration,  the  absence  of  fibrillary  tremors,  and  the  fact  that 
the  wasting  remains  localised,  are  points  which  should  enable 
the  observer  to  exclude  progressive  muscular  atroph}-  with 
certainty.  Syringomyelia  may  present  a  picture  which  resembles 
that  produced  by  rib  pressure,  for  in  this  disease  muscular 
atrophy,  when  present,  is  not  infrequently  confined  to  the  small 
muscles  of  the  hand,  vasomotor  disturbances  and  scoliosis 
are  often  met  with,  and  dissociated  anaesthesia  is  a  characteristic 
feature  of  the  affection.  The  resemblance,  however,  is  only 
superficial,  and  a  study  of  the  distribution  of  the  sensory 
loss  and  of  the  muscular  atrophy  should  at  once  place  the 
diagnosis     beyond    doubt.       Nystagmus    and     oculo-pupillary 
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symptoms,  which  are  often  met  with  in  syringomyelia,  are  not 
observed  as  a  result  of  rib  pressure.  It  is  true  that  in  more 
than  one  instance  of  cervical  rib  recorded  in  the  literature 
oculo-pupillary  symptoms  are  stated  to  have  been  present, 
but  it  seems  highly  probable  that  these  patients  may  have  been 
suffering  from  syringomyelia.  Cases  have,  indeed,  been  reported 
by  Borchardt,"  Oppenheim,^^  and  Marburg,^^  in  which  cervical 
ribs  occurred  in  association  with  syringomyelia,  a  fact  which 
is  not  surprising,  for  in  the  latter  disease  congenital  stigmata 
are  very  frequent.  Needless  to  say,  when  pain  and  other 
symptoms  referable  to  spinal  nerve-roots  are  complained  of, 
the  possibility  of  a  meningeal  or  vertebral  tumour  is  to  be 
kept  in  view,  and  evidence  of  interference  with  conduction 
in  the  spinal  cord  {e.g.,  Babinski's  sign)  looked  for.  A  functional 
paralysis  of  the  upper  limb  was  observed  in  a  case  seen  by  one 
of  us  in  which  the  facts  suggested  associated  rib  pressure. 
That  the  pain  met  with  in  cases  of  rib  pressure  might  well 
determine  the  localisation  of  hysterical  symptoms  can  be  readily 
understood.  In  still  another  case  in  which  pain  in  the  arm, 
which  at  first  suggested  rib  pressure,  was  complained  of,  the 
evidence  indicated  that  the  pain  was  largely  of  psychic  origin. 
It  has  been  suggested  that  occupation  neuroses  may  exceptionally 
be  determined  by  the  presence  of  a  cervical  rib,  and  in  one 
case,  a  man  with  writer's  cramp,  the  patient  also  manifested 
signs  which  suggested,  though  they  were  not  actually  proved 
to  be  due  to,  rib  pressure  on  the  affected  side.  From  these 
remarks  it  will  be  seen  that  a  diagnosis  of  rib  pressure  is  by  no 
means  alwa}'s  an  easy  problem. 

The  technique  of  the  X-ray  examination  in  the  diagnosis 
of  rib  pressure  calls  for  passing  comment.  Thus  Wood  Jones 
insists  that  it  is  often  impossible  to  say  whether  an  abnormal 
rib  is  really  a  cervical  rib  or  a  rudimentary  first  dorsal  rib 
unless  the  vertebrae  can  be  counted  from  the  atlas  downwards. 
In  this  connection,  too,  we  would  hazard  the  suggestion  that 
these  photographs  might  be  taken  always  at  a  constant  or  (?) 
appropriate  angle,  for  it  would  appear  to  us  to  be  possible 
that  reports  met  with  occasionally  in  the  literature  to  the 
effect  that  there  is  overcrowding  of  the  ribs  may,  in  some 
instances,  be  explained  by  the  angle  at  which  the  photograph 
has  been  taken. 
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Indications  for,  and  Results  of,  Operation. 

Cases  of  rib  pressure  in  which  the  symptoms  are  not 
pronounced  may  sometimes  be  materially  benefited  h\ 
attention  to  the  general  health,  and  do  not  call  for  surgical 
treatment.  When  pain  occurring  from  time  to  time  is  alone 
complained  of,  this  symptom  can  usually  be  relieved  b}-  a 
sling  which  supports  the  elbow,  while  a  blister  above  the 
clavicle  may  be  helpful.  Stopford  lays  stress  upon  the 
development  of  the  trapezius  muscle  by  exercise  and  faradic 
stimulation,  with  the  object  of  counteracting  the  dropping  of 
the  shoulder-girdle.  When  pain  due  to  rib  pressure  is  so 
severe  as  to  cause  constant  annoyance,  or  when  pain  or 
muscular  weakness,  or  both,  are  producing  such  inconvenience 
as  to  interfere  with  the  patient's  occupation,  surgical  inter- 
vention is  indicated. 

The  results  of  operative  treatment  in  those  cases  in  which 
pain  is  the  prominent  symptom  are  most  satisfactory,  for  the 
pain  is  usually  completely  relieved.  Thus,  of  1 5  cases  reported 
by  Thorburn,-*^  in  all  of  which  pain  was  present,  this  symptom 
was  completely  cured  in  12  and  relieved  in  3.  Again,  Sargent,-*^ 
whose  experience  has  probably  been  unique  in  this  department 
of  surgery,  reports  that  in  all  of  the  5  cases  he  had  met  with  in 
which  there  was  bilateral  pain,  the  patient  returned  to  him  at  a 
later  date  and  asked  to  have  the  opposite  side  operated  upon. 
Paralysis,  which  was  present  in  12  of  Thorburn's  20  cases, 
was  completely  cured  in  5  and  greatly  relieved  in  5,  while 
2  cases  were  not  traced.  When  there  is  pronounced  wasting 
of  the  hand  muscles,  complete  recovery  cannot  be  expected. 
Ill-effects  occasionally  result  from  surgical  intervention. 
Thus  the  pleura  may  be  opened,  while  the  suprascapular 
nerve  or  the  nerve  to  the  serratus  magnus  or  trapezius  mav 
be  injured.  Again,  if  the  superficial  branches  of  the  third 
and  fourth  cervical  nerves  are  divided,  the  patient  may,  for 
long  afterwards,  suffer  from  intense  pain  in  the  region  of  and 
below  the  clavicle.  Further,  the  brachial  plexus  may  be  injured 
in  the  course  of  the  operation  as  in  two  cases  referred  to  b\' 
Sargent,  in  both  of  which  there  was  complete  paral}'sis  of  the 
upper  limb,  which  was  probably  due  to  bruising  of  the  plexus. 
In  neither  case  was  recovery  complete  six  months  after  the 
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operation.  Finally,  it  would  seem  that  although  unfortunate 
sequelae  such  as  those  above-mentioned  may  very  occasionally 
occur,  the  risks  of  operation,  in  the  hands  of  an  experienced 
surgeon,  are  now  comparatively  small,  while  the  results  of 
operative   treatment  are  often   brilliant. 
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The  original  papers  have  been  consulted  with  the  exception  of  those 
marked  with  an  asterisk  (*). 

Mr  D.  M.  Greig,  F.R.C.S.,  the  Curator  of  the  Museum  of 
the  Royal  College  of  Surgeons  of  Edinburgh,  demonstrated 
at  the  Meeting  at  which  this  paper  was  read  a  number  of 
specimens  of  cervical  rib  from  the   College   Museum. 
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Meeting  VI.— May  4,  1921 

Emeritus-Professor  F.  M.  Caird,  C.M.G.,  Preside?if,  in  ike  Chair 

I.  Original  Communications 

I.  CONGENITAL  NARROWING  OF  THE  CESOPHAGUS 
AND  ITS  RELATIONS  TO  "CARDIOSPASM"  AND 
TO  CESOPHAGECTASIA. 

By  DAVID  M.  GREIG,  CM.,  F.R.C.S.  Ed.,  Conservator,  Royal 
College  of  Surgeons'  Museum,  Edinburgh. 

Without  the  consideration  as  a  whole  of  the  three  sections 
into  which  this  communication  is  divided,  no  real  understanding 
can  be  come  to  of  the  significance  of  each.  "  Cardiospasm," 
congenital  narrowing,  and  oesophagectasis  are  inter-related 
but  distinct.  They  have  one  occurrence  in  common,  namely, 
difficulty  in  swallowing,  and  the  prominence  of  that,  and  its 
constancy,  tend  to  obscure  rather  than  to  clarify,  clinical 
observation.  Though  dysphagia  is  ofteii  spoken  of  as  if 
it  were  an  entity,  it  is  but  a  symptom,  and  it  is  always  un- 
desirable to  raise  a  symptom  to  the  dignity  of  a  disease. 

I.  Cardiospasm. 

Cardiospasm  is  a  recurrent  interference  with  deglutition 
by  spasmodic  contraction  of  the  lower  end  of  the  oesophagus. 
The  recurrence  is  the  characteristic  feature.  Jordan  ^  states 
that  cardiospasm  "  may  be  constant,"  but  this  would  do  away 
with  the  element  of  spasm  and  the  condition  would  then 
become  one  of  permanent  contraction.  The  anatomical 
"cardia"  is  not  an  area,  but  a  line  of  fusion,  between  the 
cesophageal  and  gastric  mucosae,  obvious  on  account  of  the 
difference  between  these  two  membranes.  It  is  a  gradual 
blend  occurring  at  the  level  of  the  abdominal  surface  of  the 
diaphragm,  and  it  is  not  alleged  that  cardiospasm  is  limited 
to  that  line  but  that  it  involves  the  lower  end  of  the  oesophagus 
for  some  distance  above  it.  The  fact  that  ingested  food  does 
not  regurgitate  suggests  some  sort  of  trap  arrangement,  and 
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such  is  indeed  formed  by  the  incisura  cardiaca,*  the  impression 
or  notch  made  by  the  diaphragm  in  the  left  wall  of  the  cardia, 
but  the  ease  with  which  gaseous  and  fluid  eructations  may  take 
place,  indicate  that  the  closure  of  the  oesophagus  is  not  a 
very  efficient  one.  Indeed  Jefferson^  has  shown  that  efficient 
control  over  the  gastric  contents  is  maintained  by  the  muscula- 
ture of  the  stomach  itself,  apart  altogether  from  the  muscles 
of  deglutition. 

If  there  existed  at  the  cardia,  a  muscular  arrangement 
differing  from  that  in  other  parts  of  the  oesophagus,  there  would 
be  good  a  priori  reasons  for  believing  that  cardiospasm  could, 
and  under  certain  conditions  would,  take  place.  But  none  of  our 
text-books  admits  the  existence  of  special  muscle-fibres  or 
innervation,  and  all  agree  in  emphasising  the  difference 
between  the  cardiac  and  pyloric  orifices. 

In  the  normal  condition  of  rest  the  upper  part  of  the 
oesophagus  is  closed,  while  the  lower  part  contains  some  air ; 
and  if  in  straining  or  coughing  the  increased  intra-thoracic 
pressure  expels  this  air,  I  fancy  it  is  replaced  by  escape  into 
the  oesophagus  of  some  of  that  air  which  is  generally  seen  at 
the  cardiac  end  of  the  stomach  by  radiography.  Neither  is 
there  any  physiological  peculiarity  which  would  lead  us  to 
anticipate  the  likelihood  of  cardiac  spasm.  In  deglutition, 
food  passed  from  the  pharynx  into  the  oesophagus,  passes 
rapidly  through  the  upper  part  of  that  tube,  because  of  the 
necessity,  in  the  lower  animals  at  any  rate,  of  clearing  at  once 
the  respiratory  passages,  while  the  passage  of  food  through  the 
lower  half  of  the  oesophageal  tube  is  carried  out  comparatively 
leisurely  by  oesophageal  peristalsis.  The  pharyngeal  action  is 
entirely  voluntary,  the  oesophageal  action  with  the  possible 
exception  of  its  very  commencement,  entirely  outside  the  will. 
At  the  transition  from  voluntary  to  involuntary  action  it  would 
not  be  surprising  to  find  occasional  dysphagia,  and  indeed  such 
is  commonly  observed  in  the  difficulty  certain  persons  experience 
in  swallowing  drugs.     This  is  due  to  an  instability  of  nervous 

*  Professor  D'Arcy  W.  Thompson  informs  me  that  there  is  in  no  animal 
a  cardiac  sphincter,  and  that  the  depth  of  the  incisura  cardiaca  in  the  horse 
is  the  reason  why  a  horse  never  vomits.  The  inability  to  vomit  which  is  known 
to  occur  in  some  individuals  is  probably  an  inability  due  to  an  anatomical  exag- 
geration of  the  normal  incisura  cardiaca  in  the  human  oesophago-gastric  area. 
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mechanism  and  is  not  a  true  spasm.  It  is  a  stammering  of  the 
muscles,  which  may  be  associated  with  a  mental  disturbance,  an 
hysterical  condition,  an  inherited  neurasthenia  or  a  toxic  neuritis 
{e.g.  alcoholism),  and  is  without  the  scope  of  this  paper  further 
than  to  point  out,  that  the  disturbance  is  limited  to  the 
commencement  of  the  oesophagus,  and  is  not  alleged  to  occur 
in  its  course  or  at  its  termination. 

The  oesophagus  is  not  of  equal  calibre  throughout.  At  its 
commencement  the  cricoidal  narrowing  is  the  most  marked, 
but  there  is  also  a  slight  narrowing  caused  by  the  impingement 
of  the  aorta,  the  crossing  of  the  left  bronchus,  and  by  the 
incisura  of  the  cardia.  At  these  points  foreign  bodies  are  apt 
to  lodge,  but  it  is  not  suggested  that  spasm  is  an  element.  The 
case  recorded  by  Kelly  ^  seems  to  be  unique  in  which  a  small 
bolus  stuck  in  the  oesophagus  of  an  adult  man  at  the  aortic 
level  during  three  days,  and  immediate  relief  was  obtained 
by  removal  of  "  a  foetid  pultaceous  mass  about  the  size  of  a 
pea."  A  later  report  on  that  patient's  oesophagus  and  nervous 
endowment  would  have  been  most  valuable. 

Stimulation  of  the  cut  vagi  in  the  neck  causes  peristaltic 
contraction  of  the  oesophagus  with  dilatation  of  the  cardia,  the 
essential  movement  of  deglutition.  "  Vagal  transmission  inter- 
fered with,"  writes  Kelly,  "  the  oesophageal  walls  will  relax, 
while  the  cardia  will  remain  closed  "  and  "  obstruct  the  entrance 
to  the  stomach."  It  seems  to  me  that  this  is  not  fairly  stated, 
and  that  vagal  transmission  interfered  wdth,  the  relaxation  of 
the  oesophageal  walls  banishes  the  vis  a  tergo,  and  the  obstruc- 
tion at  the  cardia  is  a  purely  physical  one. 

What  part  the  sympathetic  nervous  system  plays  in  the 
functional  or  sensory  innervation  of  the  oesophagus  not  onh' 
cannot  yet  be  determined  but  cannot  even  be  suggested,  but 
further  light  may  follow  increased  knowledge.  There  seems  no 
reason  to  suppose  that  sympathetic  or  any  other  innervation 
provides  cardio-dilator  nerves,  without  the  excitation  of  which 
the  oesophageal  exit  would  be  a  closed  door.  All  investigation 
so  far  seems  to  point  to  the  exit  never  being  tightly  closed  at 
all  even  during  peristaltic  action.  The  oesophageal  muscles  like 
other  muscles,  are  either  at  rest  or  in  activity,  that  is  to  sa}-, 
either  in  physiological  relaxation  or  ph}'siological  spasm,  and 
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if  during  the  actual  swallowing  the  fibres  be  unduly  stretched, 
it  is  but  the  stimulus  to  increased  effort. 

The  symptoms  of  cardiospasm  are  equivocal  except  only 
dysphagia.  Jordan  notes  as  essential  features  of  cardiospasm  : 
(i)  a  long  history  ;  (2)  difficulty  in  swallowing  ;  (3)  malnutrition. 
His  "essential  features"  seem  ill-chosen.  Surely  the  long 
history  belongs  to  the  prognosis  rather  than  to  the  diagnosis, 
and  certainly  malnutrition  is  not  always  present.  Jordan  writes  : 
"  Typically  the  dilatation  is  very  great "  ;  but  I  am  at  one  with 
Hill  ^  that  cardiospasm  cannot  cause  dilatation  of  the  oesophagus, 
and  Hertz  and  many  writers  emphasise  the  significance  of  the 
absence  of  sphincteric  overgrowth  about  the  cardia. 

Guthrie,'*  in  his  Functional  Nervous  Disorders  in  Childhood, 
writes :  "  Dysphagia  due  to  inco-ordination  or  stammering  of 
the  muscles  of  deglutition  has  been  described,  but  is  decidedly 
rare.  Cases  of  dysphagia  in  young  infants  have,  however,  been 
recorded,  in  which  the  defect  seems  to  be  a  spasm,  or  absence 
of  relaxation,  of  the  cardiac  sphincter,  leading  to  regurgitation 
of  the  food  before  it  reaches  the  stomach.  It  must  be  treated 
by  the  passage  of  bougies  and  feeding  by  nasal  tube,  in  hope 
that  in  time  the  affection  may  wear  off  It  seems  to  be 
analogous  to  spasm  of  the  pylorus  (John  Thomson)." 

Here  I  think  the  statement  ascribed  to  Thomson  errs. 
The  analogy  to  spasm  of  the  pylorus  is  very  slight,  because  the 
anatomical  structure  and  physiological  action  of  the  pylorus  are 
totally  different  from  those  of  the  oesophagus,  and  because  in 
cardiospasm  no  hypertrophy  is  ever  produced,  w^hereas  hyper- 
trophy is  the  essential  feature  of  congenital  pyloric  stenosis 
in  infants. 

The  nervous  element  is,  however,  important.  Hertz  * 
mentions  the  case  of  a  man  of  sixty  who  previously  had  perfect 
health  in  deglutition,  being  seized  with  a  violent  attack  of 
"  cardiospasm  "  at  breakfast,  immediately  on  the  receipt  of  a 
violent  shock  from  the  perusal  of  a  letter.  The  condition  was 
relieved  by  the  passage  of  a  bougie.  Parkes  Weber  ^  records 
the  case  of  a  man  of  eighty  who  had  suffered  more  or  less 
from  oesophageal  obstruction  ("  cardiospasm  ")  during  ten  years. 
On  post-mortem  examination  a  fusiform  dilatation  of  the  lower 
three-quarters  of  the  oesophagus  was  found ;  yet  S.  G.  Shattock, 
who  examined  the  parts,  found  that  the  oesophageal  walls  were 
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healthy,  and  "  as  to  the  cardia,  the  muscularis  is  quite  normal 
and  there  is  no  fibrosis  of  the  mucosa."  Surely,  as  Hertz 
suggests,  this  was  a  case  of  want  of  co-ordination  in  the 
cesophago-gastric  movements,  in  fact,  a  primary  nervous 
affection,  not  a  reflex  muscular  spasm.  However,  I  refer  to  it 
here,  to  point  out  the  normal  condition  of  the  cardia. 

The  following  seems  a  typical  case  of  so-called  cardiospasm, 
though  I  prefer  to  class  it  otherwise : — 

Case  I. — The  patient  was  of  a  nervous  temperament,  and  when 
I  first  saw  him  was  35  years  of  age.  From  his  school-days  he  was 
aware  that  he  had  to  eat  carefully  and  swallow  slowly.  His  first 
experience  of  actual  dysphagia  was  at  the  age  of  18  years,  when  he 
had  one  day  at  breakfast  difficulty  in  swallowing,  because  the  food 
"stuck  in  the  gullet."  A  doctor  was  sent  for  who  passed  an 
instrument  and  "pressed  the  food  down."  This  made  him  more 
careful  in  eating  than  ever,  and  he  had  no  recurrence  of  the  stoppage 
during  two  years.  After  that  he  had  several  recurrences.  He  found 
that  trying  to  force  the  food  down  by  taking  drinks  of  water  merely 
aggravated  the  discomfort,  and  that  if  he  abstained  from  eating,  the 
bolus  would  generally  "slip  down  by  itself,"  but  if  not,  then  he  had 
to  get  a  bougie  passed.  At  the  age  of  49,  having  a  slight  cold,  he 
took  a  tabloid  of  ammoniated  quinine.  Being  in  a  hurry,  he  did  not 
dissolve  it,  and  not  having  been  unduly  troubled  with  his  swallowing 
for  some  years,  attempted  to  ingest  it  with  a  draught  of  water.  The 
tabloid  stuck  in  his  gullet.  I  saw  him  seven  hours  later,  and  cleared 
his  oesophagus  by  passing  a  full-sized  bougie.  This  gave  immediate 
relief.  In  passing  this  instrument  there  appeared  to  be  a  tightness 
about  the  cardia,  and  on  withdrawal  the  bougie  was  seen  to  be  marked 
with  a  tiny  streak  of  blood. 

Though  I  give  this  case  here  as  typical  of  "  cardiospasm," 
the  lifelong  history  and  the  clinical  details  point  rather  to  one 
of  the  less  degrees  of  congenital  narrowing. 

This  case  may  be  profitably  compared  with  the  following  : — 

Case  H. — A  gentleman  of  middle  age  had  long  had  trouble  with 
his  stomach,  the  symptoms  pointing  to  pyloric  obstruction  with  some 
gastric  dilatation.  One  morning  at  a  meal  he  felt  some  food  stick 
in  his  gullet,  apparently  at  the  lower  end.  He  immediately  suffered 
considerable  distress  as  the  food  would  neither  pass  up  nor  down. 
He  tried  to  wash  the  obstruction  away  by  swallowing  liquids,  but 
this  gave   no  relief  (though  he  had  no  regurgitation) ;    he    failed  to 
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induce  vomiting,  and  a  doctor  who  was  called  made  an  ineffectual 
attempt  to  pass  a  rubber  stomach-tube.  This  attempt,  however, 
appeared  to  give  some  relief;  it  was  not  persisted  in  and  the  spasm 
gradually  passed  off.  Shortly  after  this  occurrence  he  was  operated 
on  for  pyloric  stenosis,  besides  which  and  the  gastric  dilatation  nothing 
abnormal  was  found.  During  years  since  then  he  has  had  no  return 
of  dysphagia. 

This  might  be  cited  as  a  typical,  though  single,  attack  of 
cardiospasm.  It  is  possible,  however,  that  the  discomfort  may 
have  been  primarily  pyloric,  and  only  referred  to  the  oesophageal 
exit.  Such  an  occurrence  is  recorded  by  Barton  and  Dent," 
though  the  dysphagia  recurred  and  lasted  longer.  There  was 
a  pyloric  stenosis  which  was  relieved  by  gastro-jejunostomy, 
and  nothing  abnormal  was  to  be  found  about  the  cardia. 

It  may  be  meticulous  to  admit  "  stammering  of  the 
oesophageal  muscles,"  hysterical,  or  toxic  or  mental  inability 
to  swallow,  and  refuse  to  recognise  "  cardiospasm  "  as  a  clinical 
entity ;  but  it  is  an  over-scrupulosity  in  the  right  direction. 
Neither  anatomically  nor  physiologically  are  there  arrange- 
ments of  parts  compatible  with  spasmodic  closure  of  the  cardia 
alone,  and  that  only  can  "cardiospasm"  mean.  If  it  be  used 
to  mean  anything  else,  then  the  term  is  wrong  and  ought 
not  to  be  used,  in  that  it  conveys  an  erroneous  impression 
of  what  the  writer  desires  to  describe,  and  accuracy  of  nomen- 
clature is  of  the  first  importance  to  the  medical  practitioner 
as  to  the  student.  A  name  which  conveys  an  erroneous 
suggestion  of  etiology  ought  to  be  discarded. 

II.  Congenital  Narrowing  of  the  CEsophagus. 

It  must  have  come  under  the  notice  of  every  observant  person 
that  there  is  a  disparity  in  the  ease  with  which  different  people 
swallow  food.  Remembering  how  certain  individuals,  who  can 
swallow  without  thought  the  ordinary  bolus,  find  it  difficult 
or  impossible  to  swallow  a  pill ;  and  recognising  that  this 
inability  is  entirely  a  nervous  disqualification,  it  is  not  to  be 
wondered  at  if  nervous  instability  be  too  readily  accepted  as 
the  cause  of  all  dysphagias  where  organic  disease  is  not  in 
evidence.  But  fuller  consideration  cannot  fail  to  suggest  that 
mere    nervousness    cannot   be    a    satisfactory   explanation    of 
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every  non-pathological  difificulty  or  delay  in  deglutition.  An 
inconvenience  to  the  individual,  it  is  not  fraught  with  danger 
to  life,  and  perhaps  on  that  account  its  significance  has  been 
overlooked  and  its  importance  underrated. 

"  Congenital  narrowing  of  the  oesophagus,"  writes  Ballantyne," 
"  with  or  without  the  oesophageal  diverticulum,  constitutes  an 
anomaly  which  cannot  be  absolutely  affirmed  to  be  ante-natal 
in  origin  unless  it  be  met  with  at  birth,  and  since  it  does  not 
prevent  post-natal  life  (as  does  imperforation  of  the  oesophagus), 
it  is  seldom  that  it  is  discovered  at  an  early  age."  This  is 
a  somewhat  misleading  paragraph.  CEsophageal  diverticulum 
and  congenital  narrowing  are  two  distinct  anomalies  in  no 
way  interdependent ;  and  the  recognition  of  constriction  of  the 
oesophagus  in  infancy  depends  not  on  its  presence  but  on 
the  degree  of  obstruction.  The  great  majority  of  congenital 
narrowings  cause  no  symptoms  as  long  as  the  diet  is  fluid, 
and  especially  if  the  infant,  breast-fed,  has  its  natural  and  most 
suitable  food.  Should  the  constriction  be  extreme,  even  in 
infancy  symptoms  will  follow,  while  with  a  less  degree  of 
constriction  the  existence  of  the  anomaly  will  be  noticeable 
only  later  in  life,  and  dysphagia  arise  at  less  frequent  intervals. 

My  attention  was  first  seriously  attracted  to  this  condition 
by  the  following  case,  which  fortunately  was  an  unusually 
severe  one : — 

Case  III. — Jessie  was  aged  12  years  when  she  first  came  under  my 
observation  in  August  1908,  suffering  from  recurrent  vomiting  which 
had  existed  since  infancy.  She  was  the  third  child  of  a  family  of  six. 
Her  parents  were  well  and  normally  developed,  and  the  other  children 
were  well  grown  and  each  was  healthy,  though  on  a  younger  sister  I 
had  operated  for  a  myeloma  of  the  lower  gum.  Jessie  was  brought 
up  on  the  breast  only,  till  nine  months  of  age.  Almost  immediately 
after  birth  she  began  to  vomit  occasionally,  and  this  became  more 
noticeable  as  she  reached  four  or  five  months  old.  Her  parents  con- 
sidered that  it  was  on  account  of  her  difficulty  in  feeding  that  she  did 
not  grow  as  her  brothers  and  sisters  did.  She  walked  at  fifteen  months. 
After  the  age  of  nine  months  she  had  skimmed  milk  added  to  her  diet, 
and  was  given  bread  which  had  had  boiling  water  poured  over  it,  and 
the  breast-feeding  was  gradually  omitted.  Any  other  diet  brought  on 
vomiting.  With  the  vomiting  she  was  never  nauseated,  and  at  meal 
times  would  take  a  little  food,  vomit  it,  and  return  at  once  for  more. 
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She  had  never  at  any  time  been  able  to  take  solid  food.     No  pain  ever 
preceded  her  vomiting  nor  accompanied  her  attempts  to  swallow.     She 
could  take  liquid  or  thin  soup,  but  milk  was  always  her  staple  article 
of  diet.     Her  parents  recognised  this  and  did  not  desire  the  child  to 
be  present  at  meals,  but  left  instructions  at  a  neighbouring  dairy  to  give 
Jessie  drinks  of  milk  whenever  she  should  ask  for  it,  and  in  that  way 
the  child  gained  her  sustenance.     She  was  in  hospital  for  a  few  days  in 
1 900,   and  the  condition,   superficially  investigated,  was   ascribed   to 
gastric  catarrh.     Four  years  later,  at  the  age  of  9,  she  was  again  in  a 
hospital  and  under  observation  for  two  months,  and  the  illness  ascribed 
to  "habit  vomiting."     At  this  time  an  act,  which  in  a  younger  or  more 
sensitive  child  would  have   been  one  of  peculiar  brutality,  w^as  per- 
petrated on  her.     She  was  taken  to  another  ward  and  shown  a  negro  in 
bed,  and  told  that  if  she  vomited  again  she  would  be  put  to  sleep  with 
the  "black  man."     The  child  prevented  the  threat  being  carried  out 
by  getting  paper  when  she  could — for  she  was  allowed  up  in  the  ward 
— and  picking  out  all  the  solids  from  her  food,  she  wrapped  them  in 
the  paper  and  surreptitiously  disposed  of  them  when  she  went  to  the 
lavatory.     During  this  period  of  rest  in  hospital  she  gained  8  lb.  in 
weight.     At  the  age  of  12  years  she  was  a  bright,  healthy,  active,  and 
exceptionally  intelUgent  child.      She  never  vomited  between  meals. 
Any  food  not  ingested  came  back  exactly  as  it  was  taken,  unaltered, 
not  soured,  but  mixed  with  saliva,  not  containing  mucus,  and  never 
containing   blood.       Nevertheless    she   was   under-sized    and    under- 
developed,  which  perhaps  made  her  intelligence  and  smartness  the 
more  striking.     A  photograph  taken  at  this  time  standing  alongside 
her  sister,  who  was  two  years  and  eleven  months  her  junior,  conveys  a 
better  idea  of  her  development  than  any  description  can.     Under  an 
anaesthetic  the  smallest  size  of  oesophageal  bougie  was  arrested  at  ten 
inches  from  the  dental  margin.     A  radiogram  showed  an  elongated 
shadow  in  the  region  of  the  lower  half  of  the  oesophagus  with  a  barium 
meal.     If  powdered  biscuits  were  omitted  from  the  mixture,  and  only 
barium  and  milk  given,  the  fluid  passed  the  stricture  into  the  stomach, 
where  it  gathered  as  the  usual  rounded  shadow  in  the  left  hypochon- 
drium.     Jessie  was  under  my  observation  in  the  ward  at  that  period 
during  five  months,  and  increased  from  3  st.  5  lb.  to  4  st.  2  lb.,  and 
for  six  months  after  her  discharge  she  maintained  this  weight.     For 
years  I  kept  her  under  occasional  observation.     She  passed  through 
school  creditably,  and  then  became  a  worker  in  a  mill,  but  at  no  time 
was  she  able  to  extend  her  diet  beyond  absolute  fluids. 

Were  all  cases  as  pronounced  as  this  one,  there  would  be 
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little  difficult}-  in  persuading  even  the  most  prejudiced  of 
the  existence  of  congenital  narrowing  of  the  oesophagus.  In 
accordance  with  all  congenital  defects,  every  degree  is  found. 
It  requires  little  imagination  to  believe  that  had  Jessie's  mal- 
formation been  a  little  more  decided,  it  would  have  been 
incompatible  with  life  ;  as  it  was,  it  seriously  interfered  with 
growth,  and  a  condition  which  might  be  called  "  cesophageal 
infantilism  "  resulted. 

In  such  a  case  as  this,  spasm  would  never  be  thought  of;  yet 
had  it  been  '  less  definite,  spasm  would  certainly  have  been 
suggested,  and  by  some  most  illogically  insisted  on.  Its  very 
severity  puts  it  out  of  that  category. 

If  cases  of  congenital  narrowing  of  the  oesophagus  are  rare, 
cases  where  the  defect  is  noticed  in  infancy  are  rarer.  The 
narrowness  must  be  indeed  extreme  if  regurgitation  occurs  before 
weaning  brings  about  a  change  of  diet  and  the  ingestion  of 
more  solid  food.  Dunn  ^  has  recorded  the  case  of  a  boy 
aged  18  months,  in  whom  an  obstruction  could  be  felt  by 
bougie  /h  inches  from  the  teeth.  Solid  food  was  returned 
at  once,  but  small  quantities  of  fluid  could  be  retained.  A 
gastrostomy  was  performed,  the  stomach  was  found  small, 
and  by  and  by  dilatation  from  below  was  attempted  through 
a  fresh  gastrostomy  opening.  The  child  developed  broncho- 
pneumonia and  gradually  became  emaciated  and  died,  and 
post-mortem  examination  discovered  a  marked  diminution  in 
the  size  of  the  cesophagus  at  a  point  an  inch  above  the 
diaphragm.  Rogers'-'  records  a  very  similar  case  of  a  male 
child  aged  22  months,  ^^ho  was  reported  to  have  taken  food 
well  during  the  first  ten  months  of  life.  An  oesophageal 
tube  could  not  be  passed.  The  child  lost  weight  rapidly, 
became  bronchial,  and  died.  Post-mortem  examination 
"  showed  a  fairly  tight  stricture  about  an  inch  from  the  lower 
end  of  the  oesophagus." 

\'\lio  could  doubt  that  these  two  cases  were  congenital  in 
origin  ?  "  Stricture  "  is  the  term  used  in  each,  but  "  stricture  " 
is  an  objectionable  word  in  that  it  conveys  the  idea  of  an 
inflammatory  attack  followed  by  pathological  changes.  Surely 
*'  congenital  narrowing  "  would  be  less  exceptionable.  No  philo- 
logical objection  could  be  raised  to  "  stenosis  "  as  descriptive  of 
the  condition,  but  I  have  avoided  that  term  because  it  is  apt 
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to  suggest  a  degree  of  contraction   or  closure  which   is  only- 
associated  with  the  extremes  of  narrowing. 

A  very  similar  case  to  the  one  I  have  described  is  recorded 
by  Whipham  and  Fagge^*^  of  a  female  child  of  4  years  in  whom 
vomiting  had  occurred  from  six  months  of  age.  Here,  as  in  most 
other  patients,  the  trouble  began  when  weaning  brings  about  a 
change  in  food.  The  child  would  eat  greedily,  and  after  three 
or  four  mouthfuls  would  say  she  was  going  to  vomit,  and 
without  nausea  would  eject  what  she  had  swallowed.  A 
bougie  was  arrested  at  the  lower  end  of  the  oesophagus,  while 
a  No.  2  or  3  catheter  passed  easily  into  the  stomach.  Attempts 
to  dilate  the  stricture  caused  perforation,  and  the  child  died 
three  days  later.  Post  mortem  a  fibrous  stricture  was  found 
three-quarters  of  an  inch  below  the  bifurcation  of  the  trachea. 
It  was  white,  thick,  and  firm,  and  unlike  the  rest  of  the 
oesophagus.  There  was  a  perforation  below  the  epiglottis, 
mediastinitis  and  right  pneumothorax.  I  suggest  that  the 
changes  in  the  oesophageal  wall  were  the  result  of  the 
interference. 

"  Narrowings  are  the  most  frequent  and  clinically  the  most 
important  of  the  affections  of  the  oesophagus,"  wrote  Zenker 
in  von  Ziemssen's  Cyclopedia  of  Medicine'^^  nearly  half  a  century 
ago,  and  he  pointed  out  that  there  are  stenoses  which,  from 
their  anatomical  structure  (a  perfectly  healthy  condition  of  the 
tissues  and  no  trace  of  scars),  as  well  as  from  their  history,  must 
be  considered  congenital,  but  which,  in  spite  of  considerable 
narrowing  of  the  tube,  might  permit  of  a  prolongation  of 
life  even  to  old  age.  These  facts  are  well  illustrated  by  the 
following  case : — 

Cask  IV. — In  191 2,  a  few  days  before  her  death  at  the  age  of  82, 
I  was  asked  to  see  Mrs  S.  because  of  her  inability  to  swallow.  In 
1904  she  had  developed  an  ill-defined  paresis,  probably  frorn 
atheromatous  or  senile  changes  in  the  cerebral  blood-vessels.  She 
was  somewhat  deaf  and  too  ill  to  give  any  account  of  her  symptoms. 
No  tumour  could  be  made  out,  nor  were  there  any  glandular  enlarge- 
ments. Her  development  was  good  and  there  was  no  emaciation. 
The  smallest  size  of  oesophageal  bougie  could  not  be  passed  through  a 
stricture  about  the  cricoid  level.  The  provisional  diagnosis  was 
carcinoma.  It  was  a  surprise,  therefore,  on  post-mortem  examination, 
to  find  at  the  cricoid  level   a   narrowing  of  the  oesophagus  through 
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which  only  with  difficulty  could  a  small  probe  be  passed.  On  this  as 
a  guide,  the  oesophagus  was  divided  vertically,  and  examination  then 
showed  that  all  the  coats  were  represented  and  all  were  normal.  Each 
layer,  mucous,  sub-mucous,  and  muscular,  was  without  any  difference 
from  the  same  layer  in  any  other  part  of  the  oesophageal  tube.  Her 
relatives  informed  me  that  she  had  never  been  able  to  take  any  solid 
food,  that  she  herself  had  declared  that  she  had  all  her  life  had  a 
narrow  swallow,  and  had  never  been  able  to  take  food  like  other 
people.  It  was  within  their  knowledge  that  she  took  only  liquids,  and 
that  she  had  to  swallow  with  slowness  and  care.  Probably  her  death 
was  due  to  senility,  and  only  the  senile  weakness  of  the  muscles  and 
their  enervation  brought  the  lifelong  dysphagia  into  unwarrantable 
prominence.  As  long  as  consciousness  remained  she  was  able  to 
swallow  liquids,  but  with  the  disturbance  of  consciousness  she  became 
unable  to  exercise  the  necessary  care.  This  case  affords  other 
important  points.  There  was  no  hypertrophy  of  adjacent  parts,  there 
was  no  dilatation,  the  anatomical  parts  were  absolutely  well  developed 
and  normal  except  that  at  the  cricoid  level  for  about  an  inch  the 
calibre  of  the  oesophagus  was  very  greatly  restricted. 

This  case  also  shows  that  congenital  narrowing  is  not  limited 
to  the  lower  end  of  the  oesophagus.  Indeed,  though,  as  would 
be  expected,  more  common  at  either  extremity,  no  part  of  the 
tube  is  exempt  from  this  congenital  defect. 

Sir  Everard  Home  ^"-  records  the  case  of  a  lady  of  46 
who  came  under  his  observation.  She  had  "  from  her  earliest 
remembrance  had  a  narrow  swallow,"  which  had  given  more 
trouble  during  the  preceding  two  years.  She  had  "  attacks 
threatening  suffocation,"  in  one  of  which  she  died.  The 
orthopncea  was  evidently  in  association  with  the  extensive 
disease  of  the  right  lung  which  was  found  on  post-mortem. 
The  oesophagus  immediately  behind  the  cricoid  was  contracted. 
There  was  no  thickening,  and  the  stricture,  Home  says,  consisted 
of  a  fold  of  the  internal  membrane  only.  The  specimen  is  in  the 
museum  of  the  Royal  College  of  Surgeons  of  England  (No.  2296), 
and  it  is  noted  in  the  descriptive  catalogue  that  "  no  trace  of 
stricture  can  now  be  seen."  It  is  curious  to  see  the  specimen 
after  so  many  years  (Home's  book  was  published  in  1803)  still 
blackened  by  nitrate  of  silver,  the  application  of  which  Home 
claimed  to  be  the  successful  treatment  of  such  strictures. 

There  are  other  specimens  of  narro^\■ing  of  the  oesophagus 
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in  the  Royal  College  of  Surgeons'  IMuseum,  and  a  few  I  have 
examined  in  other  London  museums,  but  there  is  a  lack  of 
evidence  or  history  that  would  prove  their  congenital  origin, 
but  at  the  same  time  there  is  also  a  lack  of  proof  of  later 
acquisition.  Another  difficulty  than  want  of  previous  history 
in  collecting  cases  on  which  to  base  a  justifiable  conclusion,  is 
the  want  of  sufficiently  prolonged  observation.  Butlin,^^  after 
referring  to  the  rarity  of  chronic  obstruction  to  swallowing 
in  young  people,  tells  of  a  boy  of  ii,  whose  mother  stated 
"  that  never  in  his  life  had  he  been  able  to  swallow  solid 
food."  He  was  well  nourished  and  well  developed.  Under  an 
anaesthetic  Butlin  passed  a  bougie.  "  About  the  middle  of  the 
cesophagus,"  he  writes, "  it  seemed  to  encounter  some  hindrance, 
and  overcoming  that  hindrance  by  a  little  pressure  I  passed 
it  into  the  stomach."  While  stupid  with  the  anaesthetic,  the 
boy  swallowed  a  lump  of  bread,  but  refused  to  attempt  such  a 
thing  when  he  regained  his  senses.  Butlin  believed  he  had 
broken  down  a  congenital  diaphragm  in  the  cesophagus.  In 
the  same  paper  he  records  a  second  case — that  of  a  girl  of  15, 
emaciated  and  under-developed,  with  a  history  that  she  had 
never  been  able  to  swallow  solid  food,  and  even  fluids  she 
swallowed  with  difficulty.  An  attempt  to  get  in  oesophageal 
tubes  had  to  be  abandoned,  but  the  attempt  seemed  to  have 
done  good,  for  gradually  thereafter  the  power  of  swallowing 
returned  until  she  was  able  "  to  take  food  like  any  other  child." 
Butlin  again  believed  that  he  had  broken  down  a  congenital 
web,  and  that  the  child  was  practically  cured.  In  a  short 
reference  to  congenital  stenosis  of  the  cesophagus,  Kirmisson  ^* 
quotes  a  case  on  the  authority  of  Mayer  of  New  York,  of  a 
female  aged  9  years,  who  from  birth  frequently  regurgitated 
milk  along  with  quantities  of  stringy  mucus.  The  vomiting 
was  unaccompanied  by  any  abnormal  contractions.  "  The 
sound  revealed  a  marked  stenosis  in  the  lower  part  of  the 
oesophagus."  After  three  months  of  progressive  dilatation  the 
child  could  take  solid  food,  and  at  the  end  of  a  year  was 
"  restored  to  normal  health." 

Butlin's  idea  of  a  congenital  web  was  of  course  not  original. 
It  was  an  old  suggestion,  promulgated  before  the  ontogenesis 
of  the  oesophagus  was  known,  and  doubtless  stimulated  by  the 
clinical    observation    of  the    less  varieties  of  imperforate  anal 
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canal,  in  which  the  meconium  shows,  through  a  safely  incised 
membrane.  In  more  modern  times  the  occurrence  of  narrowings 
or  diaphragms  have  been  described  as  being  present  in  other 
parts  of  the  alimentary  canal,  but  in  association  with  foetal 
structures  or  at  the  junction  of  morphologically  separate  units, 
and  it  did  not  need  the  title  of  Home's  monograph,  "  Practical 
Observations  on  the  Treatment  of  Strictures  in  the  Urethra  and 
in  the  CEsophagus,"  to  suggest  a  relationship  between  these  two 
canals.  If  there  were  any  similarity,  however,  between  web- 
obstruction  in  the  oesophagus  and  in  the  urethra,  a  paper  by 
Young,  Frontz,  and  Baldwin  ^^  would  dispel  the  illusion.  In 
their  paper  entitled  "  Congenital  Obstruction  of  the  Posterior 
Urethra,"  they  describe  in  their  "  Case  IV."  a  thin,  fibrous- 
looking  membrane  at  the  apex  of  the  prostate,  attached  to 
the  entire  circumference  and  forming  pockets  with  their  con- 
cavity towards  the  bladder,  and  this  they  allege  bringing  about 
hypertrophy  of  the  bladder,  dilatation  of  the  ureters,  and 
hydronephrosis.  Were  there  any  analogy  one  would  expect 
some  proximal  hypertrophy  in  oesophageal  web-obstruction, 
whereas  such  overgrowth  is  unknown  either  in  web-obstruction 
or  congenital  narrowing. 

The  analogy  between  the  oesophagus  and  the  p\-lorus  is 
so  erroneous  and  misleading  that  the  advisability  of  even 
mentioning  the  two  together  seems  almost  unjustifiable,  but 
the  deduction  drawn  from  urethral  obstruction  may  be  amplified 
by  reference  to  a  communication  on  congenital  pyloric  stenosis 
by  Cautley  and  Dent.^*^  They  figure  in  the  obstructed  pylorus 
a  longitudinal  fold  of  the  mucosa.  To  this  fold  the  writers 
attribute  a  causative  importance  which  the  experience  of  other 
observers  has  not  confirmed  ;  but  it  is  not  illogical  to  infer  that 
were  that  longitudinal  fold  the  cause  of  the  obstruction,  a 
web-fold  in  the  oesophagus  ought  to  be  associated  with  equal 
hypertrophy  to  a  pyloric  tumour ;  and  further  to  induce,  that  if 
the  longitudinal  fold  were  secondary  to  the  p}'loric  obstruction,  a 
web-fold  in  the  oesophagus  might  have  some  causal  relation 
with  that  congenital  narrowing,  which  is  so  frequently 
noted  as  being  present,  along  with  the  so-called  "congenital 
web." 

About  the  third  week  of  development  of  the  cmbr\-o  the 
human  oesophagus  is  merely  an  annular  constriction  between  the 
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phar}'nx  and  the  stomach,  and  it  is  only  with  the  differentiation 
of  the  neck  that  elongation  takes  place.  Were,  as  a  result  of  mal- 
development,  some  of  this  constriction  to  remain,  it  is  conceiv- 
able that  something  of  the  nature  of  a  diaphragm  might  remain 
(though  an  areal,  and  not  a  horizontal  linear,  constriction  is  much 
more  conceivable),  but  I  do  not  think  that  such  a  diaphragm 
would  consist  of  internal  coat  only.  If  the  "  web  "  caused  appreci- 
able obstruction,  undoubtedl)'  the  oesophageal  muscle  proximally, 
would  alter  its  normal  condition  by  becoming  hypertrophied. 

There  is  a  Hunterian  specimen  in  the  Royal  College  of 
Surgeons'  Museum  (No.  2294)  in  London  which  is  described  as 
"  part  of  the  pharynx  with  larynx.  Opposite  the  lower  margin 
of  the  cricoid  cartilage  there  is  a  projecting  annular  fold  of 
mucous  membrane  about  a  line  in  depth,  narrowing  the  passage 
into  the  oesophagus.  The  adjacent  parts  appear  healthy,  and 
the  fold  is  composed  of  healthy  mucous  membrane.  The  canal 
around  the  fold  is  slightly  constricted."  The  origin  of  the  fold 
may  be  as  suggested,  but  the  information  about  the  specimen  and 
its  origin  is  insufficient  to  justify  speculation.  It  is  to  be  noted 
that  the  fold  is  at  the  entrance  to  the  oesophagus,  and  is  not 
associated  with  either  inflammatory  changes  or  hypertrophy. 

The  specimen  exhibited  next  to  this  one  in  the  same  museum 
is  again  from  the  collection  of  Sir  E.  Home  (No.  2295).  It  is 
from  a  child,  and  "  at  the  level  of  the  lower  margin  of  the  cricoid 
cartilage,  the  commencement  of  the  oesophagus  is  reduced  to  less 
than  half  its  natural  diameter  by  a  sudden  contraction  of  its 
walls.  The  tissues  at  and  around  the  stricture  ai-e  ?iot  visibly 
altered,  and  the  canal  above  and  below  it  is  healthy.''  * 

Home  mentions  that  of  cases  of  oesophageal  dysphagia  which 
came  under  his  notice :  four  were  in  ladies  of  delicate  constitution 
who  had  noticed  a  difficulty  in  swallowing  before  1 7  years  of  age, 
and  that  this  difficulty  had  increased  at  the  age  of  40.  That  is 
not  to  be  wondered  at,  for  as  the  resiliency  of  youth  passes  off 
the  oesophagus,  in  common  with  other  passages,  becomes  less 
distensile  and  the  general  musculature  less  active. 

Under  the  title  "  Simple  Stenosis  of  the  Gullet,"  Sir  Morell 

Mackenzie  ^''    includes    consideration    of    cases    which    present 

"  abnormal  narrowness  of  a  limited  portion  of  the  oesophagus 

without  any  morbid  change  in  any  of  its  component  tissues  at 

*  The  italics  are  mine. — D.  M.  G. 
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the  seat  of  stricture."  To  the  few  references  he  has  collected  he 
adds  no  case  of  his  own,  so  that  his  conclusions,  drawn  from 
information  and  not  from  observation,  lose  considerably  in 
value.  His  definition  is  excellent,  but  he  lacks  consistency 
when  he  includes  under  "  simple  stenoses "  cases  of  partial 
paralysis  and  dilatation.  All  the  same,  it  is  obvious  that  this 
authority  recognised  the  existence  of  true  congenital  narrowing 
of  the  oesophagus. 

In  a  paper  dealing  with  carcinoma  of  the  post-cricoid  region 
and  upper  end  of  the  oesophagus,  Logan  Turner  ^^  states  that 
out  of  thirteen  men  and  eighty-one  women  suffering  from  this 
condition,  four  women  "  stated  that  as  long  as  they  could 
remember  they  were  pbliged  to  eat  slowly,  explaining  the 
fact  on  the  ground  that  they  had  'a  narrow  throat.'"  If  these 
were  cases  of  congenital  narrowing  of  the  less  degree,  almost 
4  per  cent,  seems  a  very  high  ratio  amongst  cancer ;  but  it  must 
be  remembered  that  carcinoma  tends  to  occur  at  points  of 
irritation  as  well  as  at  the  junction  of  heteromorphological 
areas,  and  certainly  deglutition  will  cause  more  irritation  at 
a  point  of  congenital  narrowing  than  in  a  normal!}-  distensile 
tube.  Indeed,  in  this  relation  Logan  Turner  writes :  "  It  is  now 
the  experience  of  many  laryngologists  that  a  considerable 
proportion  of  the  women  who  suffer  for  a  number  of  }-ears 
from  spasmodic  difficulty  in  swallowing,  eventuall}'  develop 
carcinoma  in  the  laryngeal  part  of  the  pharynx."  I  would 
take  exception  to  the  term  "  spasmodic  difficulty "  used  here 
by  Logan  Turner.  What  these  patients  really  complain  of 
is  "  intermittent  difficult}^"  and  the  laryngologist,  without 
realising   that  he   is  approving  a  theory,  dubs  it  "  spasmodic." 

The  following  case  illustrates  one  of  the  minor  degrees  of 
congenital  narrowing : — 

Case  V, — David  W.,  a  draper,  aged  68,  stated  in  1912  that  he  had 
"  naturally  a  narrow  gullet  and  had  been  sensible  of  that  all  his  days." 
He  could  not  recall  any  particular  occasion  when  his  usual  care  in 
swallowing  had  been  followed  by  any  untoward  event  until  about  1897, 
when,  while  eating  a  tough  rabbit,  a  portion  had  stuck  in  his  gullet. 
A  medical  man  was  sent  for,  but  before  he  arrived  relief  was  obtained 
by  the  bolus  passing  into  the  stomach.  A  stomach  tube,  however, 
was  passed,  more  to  justify  the  doctor's  visit  than  to  relieve  the 
patient's  necessity.     Some  years  later  the  inability  to  swallow  easily 
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caused  him  to  consult  Dr  Malcolm,  who  regarded  the  condition  as 
functional.  In  1907  he  was  eating  a  variety  of  stone  fruit  known  as 
"  Victoria  Plum,"  and  turning  his  head  sharply  to  make  a  remark  he 
swallowed  a  stone.  He  felt  the  stone  "somewhat  tight  in  going 
down."  As  he  had  finished  eating  he  did  not  swallow  anything 
more  that  night,  but  went  to  bed  as  usual,  and  next  morning  he  rose 
to  take  his  breakfast.  He  found,  however,  that  he  could  not  swallow 
anything,  nor  was  he  able  to  swallow  at  all  during  the  entire  day,  and 
by  night  he  was  prostrate  with  exhaustion.  During  the  subsequent 
few  weeks  his  food  consisted  entirely  of  milk  and  cod-liver  oil, 
poached  eggs,  and  pease-meal  brose.  In  January  1908  he  was 
examined  successively  by  three  surgeons.  Two  of  these  attempted 
to  pass  an  oesophageal  bougie,  but  each  found  a  distinct  obstruction 
preventing  its  entrance  to  the  stomach.  -He  was  told  that  he  had 
cancer  of  the  gullet,  and  that  his  emaciation  and  exhaustion  made  him 
unsuitable  for  surgical  interference.  The  obstruction  continued 
during  one  year  and  ten  months,  when  he  rose  one  morning  to 
find  the  obstruction  gone.  He  began  to  eat,  and  was  astonished  to 
find  he  could  swallow  anything,  though  of  course  he  resumed  the  usual 
care  which  had  characterised  his  eating  during  his  entire  lifetime.  In 
1914  he  continued  well,  though  he  had  to  be  careful  with  dry  food  as 
he  had  always  had  to  be. 

The  lifelong  necessity  for  care  in  swallowing  seems  sufficient 
proof  of  congenital  origin  in  this  case.  The  absence  of  dis- 
comfort when  the  blocking  occurred,  surely  eliminates  spasm, 
and  to  mv  thinking  the  duration  of  the  obstruction  during 
sleep  and  waking,  and  its  sudden  relief,  are  incompatible  with 
muscular  contraction. 

Case  VI. — Before  the  days  of  radiography  a  child,  aged  3  years, 
was  admitted  to  hospital  with  vague  symptoms  of  chest  trouble.  He 
objected  to  lying  down  and  had  a  slight  rise  of  temperature,  but  took 
the  fluid  and  semi-solid  food  which  was  given  him  quite  well  and 
without  apparent  difficulty  or  delay  in  swallowing.  After  a  residence 
of  some  days  pleurisy  became  obvious  and  the  child  died.  On  post- 
mortem examination  the  oesophagus  was  found  perforated  by  an 
impacted  halfpenny,  which  had  produced  inflammation  in  the 
mediastinum.  Such  cases  emphasise,  what  is  the  fact,  that  spasm 
may  not  be  a  prominent  accompaniment  to  foreign  bodies  impacted 
in  the  oesophagus.  It  is  also  noteworthy  that  the  diminution  of  the 
oesophageal  calibre  was  not  accompanied  by  regurgitation  or  difficulty 
in  swallowing  fluid  food. 
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Sir  St  Clair  Thomson  ^^  records  the  successful  removal  per 
OS  of  a  tooth-plate  which  had  been  impacted  in  the  oesophagus 
during  two  and  a  half  years,  which  rendered  the  patient 
unable  to  swallow  solid  food.  He  quotes  a  case  recorded  b}- 
Guisez  of  a  ten-centimetre  piece  having  lain  in  the  oesophagus 
for  four  years.  These,  however,  are  nothing  to  the  case  referred 
to  by  Tilley,-^'  in  which  "  Brandon  Kyle,  Philadelphia,  removed 
a  denture  after  seventeen  years'  sojourn  "  in  the  oesophagus ! 
Finally,  in  this  connection,  Kahler  -^  records  the  case  of  a  man 
sent  to  hospital  as  a  case  of  carcinoma  of  the  cesophao-us  of 
four  weeks'  duration,  in  which  the  oesophagoscope  demonstrated 
the  impaction  of  an  artificial  denture.  In  these  days  of 
radiographic  examination  such  occurrences  become  less  likeh*. 

It  would  not  be  right  to  dismiss  the  subject  of  congenital 
narrowing  of  the  oesophagus  without  a  word  about  treatment. 
Recognition  of  the  condition  is  ^/le  essential,  and  is  t/ie  treatment. 
It  must  never  be  forgotten  that  in  all  forms  we  are  dealing  with 
a  congenital  defect,  and  congenital  defects  are  notoriously  diffi- 
cult and  unsatisfactory  for  operation.  The  anatomical  structures 
are  fully  developed  as  far  as  the  embryonic  formative  material 
allows,  and  no  mechanical  procedure  can  add  to  its  amount.  As 
regards  children,  the  passage  of  a  bougie,  the  brutalit}-  of  a 
threat,  the  mental  dread  of  asphyxiation  by  an  ansesthetic, 
may  each  or  all  suggest  to  the  child  to  have  recourse  to 
subterfuge — the  refuge  of  the  physically  inferior.  The  only 
treatment  is  appreciation  of  this  congenital  deformity,  and  the 
modification  of  diet  or  eating  throughout  life  to  suit  the 
circumstances.  This  appreciation  will  never  be  obtained 
until  text-books  recognise  the  entity  congenital  narrowing 
of  the  oesophagus  is,  its  syndrome,  and  its  clinical  importance. 

III.  CESOPHAGECTASIA. 
In  alleged  association  with  spasmodic  contraction,  in  sup- 
posed sequence  to  congenital  narrowing  of  the  oesophao-us, 
cesophagectasia  demands  consideration.  Dilatation  of  the 
oesophagus,  though  well  known  from  a  considerable  number 
of  pathological  specimens  previous  to  the  days  of  radiography, 
has  come  into  more  prominence  since  the  opaque  meal 
rendered  the  condition  easily  recognisable.  Its  existence  is 
not  incompatible  with   long   life,   yet  apparently  may  be  the 
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cause  of  early  death  ;  but  death  from  oesophagectasia  in  infants 
and  young  people  is  certainly  very  rare.  That  the  condition 
may  be  congenital  is  certain,  and  if  the  affection  be  to  a 
severe  degree,  may  bring  about  fatal  malnutrition ;  but  the 
dilatation  is  found  more  particularly  after  middle  life,  and 
often  does  not  give  serious  trouble  till  old  age.  The  following 
is  a  typical  example  of  oesophagectasia  : — 

Case  VII. — In  September  1918  I  was  asked  by  Professor  A,  M. 
Stalker  in  the  Dundee  Royal  Infirmary  to  see  Mrs  Jessie  D.,  aged  57, 
who  had  been  admitted  to  his  wards  complaining  of  "vomiting  off  and 
on  during  twenty  years."  Born  and  bred  in  the  neighbouring  country 
district,  she  was  intelligent  and  had  retained  a  good  memory.  Her 
father  died,  aged  34,  of  some  "spinal  trouble,"  probably  tuberculous, 
and  her  mother  died,  aged  71  years,  of  "bronchitis,"  to  which  she  had 
long  been  subject.  Her  four  sisters  died  in  infancy.  She  had  had 
three  sons  and  two  daughters  who  were  well,  their  ages  ranging  from 
39  to  26,  and  one  child  dead  of  "natural  causes." 

She  is  emphatic  that  she  has  had  no  previous  illness,  never  any 
indigestion,  never  any  pain  after  food,  never  any  htematemesis  nor 
diarrhoea.  About  twenty  years  ago  she  began  to  vomit  her  food  on 
occasions.  This  was  not  associated  with  any  nausea  nor  with  pain. 
If  the  food  returned  it  did  so  immediately,  but  only  after  solid  food, 
and  she  gave  no  description  suggestive  of  evacuation  of  the  entire 
gastric  content.  Later,  these  attacks  of  "vomiting"  would  continue 
during  one  or  two  weeks,  and  then  she  would  have  an  interval  with  no 
vomiting ;  but  she  had  modified  her  diet  to  suit  her  circumstances  and 
always  preferred  fluid,  semi-solid  and  soft  food.  She  had  had  even 
more  trouble  during  the  three  years  which  preceded  her  admission,  and 
during  that  period  even  liquids  were  occasionally  returned.  She 
attributed  the  condition  to  the  onset  of  the  menopause,  that  unfailing 
excuse  the  sex  find  for  the  inexplicable.  Ten  years  ago  she  had  an 
attack  of  bronchitis,  and  had  been  troubled  with  its  hyemal  recurrence 
since.  Two  months  before  admission  she  had  been  confined  to  bed 
with  a  suppurating  prepatellar  bursitis,  and  during  that  period  her  com- 
parative recumbency  had  aggravated  the  condition  until  inability  to 
swallow^  any  food  supervened.  She  had  lost  much  weight  and  become 
very  weak,  and  looked  much  older  than  her  years.  On  the  day  of 
admission  she  vomited  all  liquids  immediately  or  within  a  few  minutes 
of  swallowing.  She  could  only  attempt  to  swallow  if  well  propped  up 
in  bed.  Accurate  observation  on  the  following  day  proved  that  though 
she  vomited  every  time  she  swallowed,  all  the  liquid  was  not  returned. 
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The  radiographer's  report  was  "  stricture  of  oesophagus  at  diaphragm 
complete  ;  oesophagus  hugely  dilated  from  top  to  bottom."  Within  eight 
days  she  was  swallowing  food  much  better  and  the  vomiting  seemed  to 
be  most  liable  to  come  on  in  the  mornings.  Her  residence  in  hospital, 
prolonged  for  a  few  weeks,  resulted  in  great  improvement  of  her  general 
condition  and  a  return  to  her  previous  degree  of  dysphagia.  This 
improvement  is  still  maintained  (June  1921),  and  she  is  convinced  that 
she  has  no  difficulty  in  swallowing  but  that  her  stomach  troubles  her. 

In  the  case  of  this  patient  the  points  to  be  noted  are  :  the 
late  onset,  the  progressive  d}'sphagia,  the  complete  inability 
to  swallow  unless  the  swallowing  be  assisted  by  gravitation, 
and  the  fusiform  dilatation  of  the  oesophagus  as  shown  by 
radioscopy.  There  is  no  history  of  preceding  pain  during 
deglutition,  none  of  peptic  ulcer  of  the  stomach.  There  has 
been  no  evidence  of  "  spasm,"  and  congenital  narrowing  is  out 
of  the  question  because  the  history  of  the  lifelong  recurrence  of 
dysphagia  is  wanting,  and  one  is  driven  to  the  conclusion  that 
the  oesophageal  walls  have  yielded  because  of  increasing  debility 
of  the  muscular  fibres,  or  because  of  their  enervation.  A 
previous  case  which  came  under  my  notice  in  191 2  supplements 
and  confirms  man}'  of  the  s}'mptoms. 

Case  VIII. — William  K.,  a  yarn-dresser,  aged  57,  had  just  finished 
breakfast  one  day  in  September  191 1  when  part  of  the  meal  suddenly 
regurgitated.  It  was  not  vomiting  as  it  was  not  associated  with 
effort  or  nausea;  he  had  no  pain  and  neither  blood  nor  mucus 
was  noticed  in  the  ejected  food.  No  further  trouble  of  this  kind 
nor  any  difficulty  in  swallowing  occurred  during  the  subsequent 
two  months,  but  after  that  regurgitation  became  increasingly  frequent. 
He  learned  by  experience  that  if  he  ingested  solids  they  would 
be  immediately  returned.  The  regurgitation  was  more  apt  to  take 
place  after  breakfast  than  after  dinner,  and  he  seldom  "  vomited " 
after  supper,  though  the  food  was  much  the  same  as  he  had  at 
breakfast.*  The  food  appeared  to  him  to  be  arrested  about  the  level 
of  the  manubrium  sterni.  Sometimes  even  a  drink  of  water  was 
immediately  returned.  About  three  days  out  of  seven  he  had  no 
regurgitation  and  was  able  to  "swallow  anything,"  though  it  must  be 

*  This  symptom  seems  to  be  frequently  present  and  apparently  depends 
on  the  enervated  muscular  fibres,  having  lost  tone  during  sleep  and  disuse, 
regaining  their  tone  to  some  e.vtent  during  the  hours  when  consciousness 
may  supplement  effort. 

O 
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noted  that  he  failed  to  appreciate  his  now  invariable  carefulness.  Early 
in  1912  he  began  to  lose  weight.  A  radiogram  showed  some  dilatation 
of  the  oesophagus  throughout  its  entire  length.  The  passage  of  the 
largest  size  of  oesophageal  bougie  presented  no  difficulty  and  was  not 
followed  by  either  pain  or  bleeding.  Considerable  improvement  in 
swallowing  resulted,  however,  and  as  he  gained  in  weight  and  strength 
his  dysphagia  lessened.  During  the  fortnight  he  was  in  hospital  his 
weight  increased  by  8  lb.  By  19 14  his  weight  had  further  increased 
by  4  lb.  and  he  felt  well  and  strong.  He  had  adapted  himself  to 
circumstances,  and  though  he  maintained  that  he  could  swallow 
"very  nearly  as  well  as  ever"  he  had  to  avoid  solids,  be  careful  in 
swallowing,  and  to  take  his  food  "  very  slowly." 

This  case  emphasises  two  additional  points,  namely,  that 
the  greater  the  oesophageal  dilatation  the  more  difficulty  there 
is  in  "  hitting "  the  lower  opening  with  a  bougie,  and  that  the 
successful  passage  of  a  bougie  is  often  followed  by  temporary 
and  even  prolonged  improvement  in  swallowing.  The  first 
observation  explains  the  difficulty  often  experienced  in  passing 
a  soft  rubber  tube,  a  difficulty  which  disappears  when  a  more 
resistant  bougie  or  tube  be  used.  The  second  observation 
is  well  known  and  has  been  used  as  an  argument  in  favour  of 
the  existence  of  "  cardiospasm,"  and  has  even  led  to  the  coining 
of  the  term  "  achalasia,"  -  a  term,  unfortunately,  which  has 
added  an  additional  complication  to  an  already  much  confused 
subject.  The  temporary  improvement  which  follows  dilatation 
is,  to  my  mind,  analogous  to  that  freedom  from  recurrent 
strangulation  which  follows  manipulation  of  the  orifice  in  a 
congenital  diaphragmatic  hernia,  as  I  have  recorded  elsewhere.^^ 
The  analogy  is  the  more  striking  in  that  it  is  the  diaphragm 
which  limits  the  size  of  the  opening  in  each  case. 

It  ought  to  be  easy  to  conjecture  what  would  take  place 
were  an  obstruction  to  occur  at  the  cardia,  while  the  musculature 
and  innervation  of  the  oesophagus  remained  unimpaired ;  but 
whether  "  conjectures "  would  be  accepted  by  those  who  had 
already  formulated  views  on  oesophagectasis  is  another  matter. 
Fortunately  I  am  able  to  present  incontrovertible  evidence  in 
the  following  case  : — 

Case  IX. — An  unmarried  lady,  48  years  of  age,  after  some  pre- 
liminary indigestion,  was  seized  with  severe  pain  at  meals,  inability  to 
eat  on  account  of  the  pain,  and  rapid  loss  of  flesh.     An  able  consultant 
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agreed  with  her  medical  attendant  that  she  was  the  subject  of  cancer 
of  the  stomach.  Gradually  the  pronouncement  was  falsified  for  the 
pain  disappeared  and  the  indigestion  ceased.  Moreover,  she  found 
she  was  able  to  swallow  liquids  and  semi-solid  matter  freely,  but  her 
ability  to  swallow  solid  food  never  returned.  In  fact  she  had  had  a 
gastric  ulcer  at  the  cardia,  which,  when  it  healed,  had  brought  about  a 
permanent  cicatricial  contraction  of  the  oesophageal  exit.  She  was 
73  years  of  age  when  I  saw  her,  the  gastric  disturbance  having  occurred 
twenty-five  years  previously.  She  was  spare  of  body  but  in  good 
health,  and  all  her  functions  were  normal  except  that  she  was  not  able 
to  swallow  solid  food.  As  the  intrinsic  structure  of  the  oesophageal 
tube  had  never  been  affected,  its  musculature  never  interfered  with,  but 
only  its  exit  diminished  by  a  cicatrix,  here,  if  anywhere,  one  would 
have  expected  to  find  a  cephalic  dilatation.  The  radiogram,  however, 
shows  that  the  oesophagus,  a  muscular  tube  more  or  less  fixed  at 
both  ends,  had  retained  its  normal  calibre,  but,  in  its  efforts  to 
overcome  the  obstruction,  had  hypertrophied,  become  tortuous  and 
approximated  an  "S  "  in  shape.  The  upper  half  of  the  oesophagus  had 
passed  to  the  left  of  the  spine  forming  a  dextro-concavity,  the  lower 
half  had  passed  to  the  right  of  the  spine  forming  a  dextro-convexity. 

Nothing,  than  the  organ  i)i  situ  post-mortem,  could  be 
more  convincing  that  chronic  obstruction  to  the  escape  of  food 
calling  for  recurrent  effort  in  a  normal  oesophagus,  is  not 
followed  by  dilatation,  even  during  a  quarter  of  a  century. 
The  oesophagus  reacts  as  other  tissues.  Asked  for  increased 
effort,  it  answers  by  calling  up  Nature's  reserve  of  power,  and 
hypertrophy  results,  while  its  channel  becomes  tortuous,  as 
other  passages  would  do  under  similar  circumstances. 

From  America,  where  the  home  manufacture  of  soap,  renders 
the  swallowing  of  "  lye  "  (caustic  soda),  a  common  accident  to 
children,  come  many  reports  of  traumatic  stricture  or  narrow- 
ing of  the  oesophagus.^^  Should  the  child  survive,  proximal 
dilatation  generally  results.  Kahler-^  and  Guisez^^  point  out 
that  months  or  years  may  elapse  between  the  traumatism  from 
the  escharotic  and  the  appearance  of  the  consequent  stenosis. 
During  this  latent  period  there  is  probably  a  proximal 
hypertrophy  of  the  oesophageal  muscle,  enabling  it  to  cope 
with  the  inaction  of  the  injured  area.  As  the  stenosis  increases 
the  hypertrophy  proves  insufficient,  the  compensation  breaks 
down,  and  dilatation  occurs.     Should  the  injury  be  extremeh- 
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severe  there  may  be  no  stage  of  hypertrophy.  Thus  M'Kenzie-** 
records  the  case  of  a  child  of  2^  years  who  died  six  months 
after  swallowing  an  escharotic,  the  nature  of  which  is  not 
stated.  The  stenosis  was  3  inches  below  the  cricoid  level, 
the  oesophageal  lumen  was  reduced  to  i  mm.,  and  there  was 
proximal  dilatation  of  the  oesophagus  which  was  "  not  markedly 
reduced  in  thickness." 

Parkes  Weber,-''  erroneously,  I  think,  attributes  a  fusiform 
dilatation  to  spasmodic  stricture  of  the  oesophagus  in  a  case 
which  so  resembles  my  Case  VII.  that  it  justifies  some  detailed 
reference.  The  patient  was  a  male,  80  years  of  age  at  death, 
who  for  ten  years  had  been  increasingly  troubled  with  dysphagia. 
Eight  years  before  death  the  dysphagia  was  so  severe  that  a 
gastrostomy  was  performed,  and  the  patient  improved  so  much 
that  the  gastrostomy  opening  was  allowed  to  close.  The 
dysphagia  returned,  and  two  years  later  he  was  fed  through  a 
hard  oesophageal  tube  as  the  lower  opening  could  not  be 
"  traversed "  by  a  soft  tube.  On  post-mortem  examination 
"the  cardia,  which  did  not  appear  much  (if  at  all)  thickened, 
admitted  the  passage  of  the  middle  finger ;  yet  the  stomach 
was  empty,  and  the  oesophagus  contained  food."  Could  any 
demonstration  be  more  conclusive  that  weakness  of  the 
oesophageal  muscle  was  the  reason  why  food  in  the  oesophagus 
had  not  been  propelled  through  a  lower  opening  which  per- 
mitted the  passage  of  the  middle  finger,  and  presented  no 
sign  of  overgrowth  or  contraction  ?  The  dilated  oesophagus 
was  examined  by  S.  G.  Shattock,  who  found  that  the  oesophagus 
at  the  middle  of  the  fusiform  dilatation  presented  "  a  perfectly 
sound  structure,"  and  "  as  to  the  cardia,  the  muscularis  is  quite 
normal,  and  there  is  no  fibrosis  of  the  mucosa."  There  is  no 
dubiety  in  the  pathological  report.  Yet  Weber  concludes  that 
spasm  at  the  cardia,  a  spasm  which  has  left  no  trace  after 
death,  has  been  so  complete,  so  severe,  and  so  prolonged,  that 
the  efforts  of  the  oesophageal  wall  have  become  replaced  by 
exhaustion,  and  dilatation  of  the  oesophageal  tube  has  followed. 

It  may  be  contended  that  in  malignant  disease  the  malignant 
or  inflammatory  infiltration  of  the  tube  proximal  to  the  stricture 
militates  against  dilatation,  or  that  in  the  case  of  malignant 
growths  there  is  not  time  for  the  production  of  oesophagectasia. 
That    may   be    so    in    malignant   growths,  but    in    the  case   of 
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non-malignant  tumours  there  is  plenty  of  time  for  distension, 
yet  it  is  exceptional  to  find  any. 

I  have  shown  in  section  II.  of  this  paper  that  the  so-called 
"  membranous  obstruction "  of  the  oesophagus  is  not  accom- 
panied by  dilatation,  and  perhaps  the  case  quoted  from  an 
Italian  source  by  Morell  Mackenzie  ^''  may  test  this  rule.  The 
name  of  the  author  is  not  stated,  but  the  case  was  that  of  an 
old  woman  who  had  had  dysphagia  from  early  infancy.  After 
death,  a  dilatation  of  the  gullet  was  found,  and  "  six  fingers' 
breadth  below  the  pharynx  there  was  a  completely  circular 
valve  with  an  opening  one  centimetre  in  diameter.  This  valve 
seemed  formed  by  the  folding  inwards  transversely  of  the 
mucous  membrane  involving  the  whole  circumference  of  the 
tube,  the  free  edge  of  the  valve  being  strengthened  by  firm 
tendinous  fibres  running  round  it."  The  obvious  criticism  is 
of  course  that  here  there  may  not  be  cause  and  effect.  There 
is  no  reason  why  a  paralytic  affection  of  the  oesophageal  muscle 
should  not  occur  in  an  oesophagus,  the  seat  of  congenital 
narrowing ;  but  the  fact  remains  that  the  combination  must 
be  of  extraordinary  rarity.  This  lack  of  reliable  reports  again, 
may  be  altered  when  congenital  narrowing  of  the  oesophagus 
gains  the  recognition  it  deserves. 

Shaw  and  Woo  -^  note  that  in  some  o(  their  cases  obstruction 
at  the  cardia  seemed  complete  and  that  the  oesophagus,  distended 
by  a  barium  meal,  showed  as  a  fusiform  shadow.  As  such  it 
remained  until  coughing  or  straining  of  the  lungs  brought 
about  increased  mediastinal  pressure,  when  at  once,  a  fine 
barium  stream  was  seen  to  trickle  through  into  the  stomach. 
One  may  pertinently  ask,  is  that  the  action  of  a  healthy 
oesophageal  muscle?  Rather,  indeed,  is  it  evidence  that  the 
cesophageal  muscle  must  be  incapable  of  propelling  the 
pultaceous  mass  through  its  lower  opening,  because  the 
cesophageal  exit  presents  so  little  obstruction  that  the  mere 
pressure  of  the  lungs  in  coughing,  causes  the  oesophageal 
contents  to  pass  on.  Surely  if  this  be  the  case  the  "  obstruc- 
tion "  is  negligible  while  the  cesophageal  weakness  is  all- 
important. 

Why,  it  may  be  asked,  does  not  the  phreno- cardiac 
segment  of  the  oesophagus  participate  in  the  ectasia  ?  It 
is  surely  because  the  diameter  of  the  phreno-cardiac  segment 


2  14         CONGENITAL    NARROWING    OF    THE    CESOPHAGUS 

does  not  depend  on  the  oesophageal  muscle  and  its  innervation, 
but  is  limited  by  the  opening  in  the  diaphragm  through 
which  the  oesophagus  passes.  Could  the  phreno-cardiac 
segment  participate  in  the  ectasia,  gravity  alone  would 
empty  the  oesophagus  in  the  erect  position.  As  it  is,  in 
these  affections,  gravity  materially  assists.  The  opening  in 
the  diaphragm  being  unaffected  in  oesophagectasia,  it  only 
becomes  an  obstruction  because  it  is  so  small  relatively  to 
the  dilatation  of  the  oesophagus,  and  on  account  of  the 
weakness  of  the  dilated  muscles  the  bolus  of  food  cannot 
be  propelled  in  the  proper  axis. 

Years  ago,  Rolleston,-''  in  reporting  a  case  of  dilatation  of  the 
oesophagus  with  hypertrophy,  in  a  boy  of  8  years,  which 
followed  an  attack  of  whooping-cough,  suggested  as  a  cause 
"  inhibition  or  atony  of  the  longitudinal  coat "  rather  than  "  a 
similar  change  in  the  whole  musculature  of  the  oesophagus." 
At  either  end  in  this  child  the  oesophagus  was  normal. 

In  quite  a  recent  contribution  Brown  Kelly  ^'^  relates 
interesting  details.  His  patient,  a  lad  of  21,  had  increasing 
dysphagia  during  six  years.  No  further  personal  or  family 
history  is  given.  The  patient  survived  his  admission  to 
hospital  only  eighteen  days.  He  had  learned  that  he  could 
swallow  better  if  he  were  standing  up,  and  he  could  help 
the  action  "by  stretching  and  contorting"  himself  In  other 
words,  he  took  full  advantage  of  gravitation,  and  assisted 
the  useless  oesophageal  muscle  by  holding  his  breath,  twisting 
himself  about,  and  so  increasing  his  intra-thoracic  pressure. 
On  post-mortem  examination  the  oesophagus  was  found  dilated 
throughout  its  entire  length,  and  Professor  Shattock  who 
examined  it,  reported  :  "  The  muscular  wall  of  the  whole 
of  the  intra-thoracic  length  of  the  oesophagus  is  hypertrophied, 
the  overgrowth  being  limited,  or  almost  so,  to  the  circular 
fasciculi^*  Here  is  a  perfect  confirmation  of  Rolleston's  theory. 
"  On  removing  the  oesophagus,"  writes  Kelly,  "  it  was  held 
up  and  filled  with  water,  but  none  escaped  at  the  lower  end. 
After  a  catheter  had  been  passed,  water  ran  through,  but  an 
hour  later  the  cardia  was  again  impermeable  to  water."  It 
seems  to  be  impossible  to  suggest  a  more  convincing  proof 
that  the  obstruction  was  mechanical  and  brought  about  by 
*  The  italics  are  mine. — D.  M.  G. 
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the  altered  relationship  between  the  dilated  oesophageal  tube 
and    its    lower    opening     as    controlled     by     the     unaffected 
diaphragm.       But    there    is     another     point     which     requires 
mention  in  this  case.     Professor   Shattock  adds :    "  The  over- 
growth is  little  marked,  if  indeed  any  is  present,  in  the  narrow 
segment   which   passes  through    the    diaphragm.      Below   the 
diaphragm,  the  muscle  becomes  again  thickened  and  attains  a 
maximum  of  4-5  mm.     After  a  distance  of  3  cm.  (i  inch)  the 
thickened  muscle  (the  arrangement  of  which  shows  that  it  con- 
sists of  circular  fasciculi)  shades  off  into  the  general  muscular 
wall    of    the    stomach.       This    sub-diaphragmatic    thickening 
corresponds  precisely  in  position  with  the  cardiac  sphincter." 
This   condition    of  dilatation  of  the   oesophagus,    it  seems 
to    me,    could     never    have    been    brought    about    had     the 
longitudinal    muscular    coat    retained    its    functional    activity, 
and  both  these  eminent  men,  obsessed   with  ideas  of  cardio- 
spasm and    hypertrophy,  fail   to  see    that  the   primary  lesion 
is    paralysis    of  the    longitudinal   coat,    and    that   the    circular 
coat    endeavouring,  but    without    success,  to  take    on  the  lost 
function,  has  become  hypertrophied,  and,  as  one  would  expect 
if  the   lowest   circular   fibres    of  the    oesophagus    participated, 
those   gastric   muscular    fibres  close   to  the  diaphragm  would 
also  undergo  compensatory  overgrowth.     Hypertroph}-  cannot 
be  said  to  be  the  rule,  yet  it  is  quite  common,  but  it  is  rare 
to  have  the  circular  fibres  affected  throughout. 

Hill  ^^  inclines  to  the  view  that  dilatation  of  the  oesophagus 
where  there  is  no  anatomical  stenosis,  may  be  determined  by 
want  of  relaxation  of  the  diaphragmatic  crura  which  encircle 
the  oesophageal  opening  in  the  diaphragm,  in  fact  a  phreno- 
spasm  not  a  cardiospasm.  Hurst-  acquiescing  in  a  "cardiac 
sphincter "  sees  an  inabilit}^  of  the  exit  to  dilate,  and  Kelly 
and  Shattock  suggest  the  "  sub-diaphragmatic  thickening." 
Obstruction  seems  paramount  in  the  minds  of  those  who  have 
considered  the  subject.  Rolleston  alone  almost,  has  grasped 
the  idea  that  the  difficulty  lies  not  in  increased  obstructio  afronte 
but  in  diminished  vis  a  tergo. 

The  internal  or  circular  muscular  layer  of  the  oesophagus  is 
at  best  patchy.  It  is  irregular  in  distribution  as  it  is  in  thick- 
ness, and  never  develops  the  uniformit}-  of  the  longitudinal 
coat.       Whether    the    lower    fifth    of    the     longitudinal   coat. 
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being  of  unstriped  muscular  fibres,  is  more  liable  to  nerve 
paralysis  than  the  rest,  cannot  be  asserted  ;  though  there  seems 
some  justification  for  believing  that  the  lower  part  is  more 
commonly  where  cesophagectasia  begins,  but  this,  or  merely 
the  anatomical  peculiarity  of  the  circular  coat  explains  its 
irregular  compensatory  hypertrophy.  That  which  the  anatomist 
has  failed  to  demonstrate,  which  the  general  surgeon  knows 
not  to  be  present,  and  which  has  no  counterpart  in  other 
mammalia — the  so-called  "cardiac  sphincter" — is  called  into 
being  to  explain  "  clinical  evidence,"  as  if  such  "  evidence " 
could  exist  without  anatomical,  physiological,  and  pathological 
support.  Doubtless  the  stomach  carries  on  digestion  in  such 
a  way  as  not  to  facilitate  regurgitation  of  food,  but  there  is 
no  true  cardiac  sphincter  to  ensure  this.  No  wonder,  then, 
that  a  current  number  of  a  medical  journal,'"-  in  a  paragraph 
on  "  Dilatation  of  the  Oesophagus  without  Stenosis,"  sounds  a 
note  of  disappointment  that  "  a  full-dress  debate "  of  laryn- 
gologists  failed  to  come  to  conclusions  as  to  the  aetiology. 

Rolleston's  suggestion  that  in  the  case  he  reported  the 
nervous  affection  might  be  the  result  of  whooping-cough  seems 
not  at  all  unlikely.  Thomson  ^^  states  that  peripheral  neuritis 
may  follow  influenza,  measles,  whooping-cough,  and  enteric 
fever,  and  is  often  characterised  by  a  degree  of  motor  paralysis ; 
whilst  Still  ^^  cites  as  presumptive  evidence  of  the  infective 
nature  of  infantile  paralysis,  the  fact  that  he  had  observed 
paralysis  occur  in  measles,  scarlet  fever,  whooping-cough,  and, 
in  one  case,  eight  days  after  vaccination.  In  none  of  these 
cases  was  the  affection  of  the  oesophagus,  but  if  other  muscles  are 
liable,  wh}-  should  the  oesophagus  be  exempt?  Saundby  ^^  reports 
a  case  of  syphilitic  paralysis  of  the  oesophagus,  and  quotes  a 
similar  case  recorded  by  F.  W.  Mott.  Local  muscular  paralysis 
from  nerve  affection  commonly  follows  pharangeal  or  larj^ngeal 
diphtheria,  and  cases  of  oesophageal  affection  with  diphtheritic 
growth  are  by  no  means  uncommon.  Remote  parah'sis  from 
diphtheria  are  well  known  to  occur.  Why  in  either  case 
should  the  oesophagus  always  escape  ?  The  inability  to  swallow, 
of  which  I  have  personal  knowledge,  during  diphtheria  may 
quite  well  be  an  oesophageal  involvement  of  nerves,  and  life 
is  maintained  by  nasal  feeding  until  the  toxic  affection  passes 
off.     Is  it  impossible  that  such  an  affection  of  the  longitudinal 
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muscular  coat  of  the  oesophagus  should  remain  permanently  ? 
These  affections  though  most  common  in,  are  not  limited  to, 
children,  but  quite  a  number  of  cases  of  oesophagectasia  have 
begun  in  childhood  though  they  may  not  be  definitely 
recognised  till  long  after  the  initial  illness. 

Be  that  as  it  may,  the  peristaltic  action  of  the  oesophagus  is 
interfered  with.  It  is  more  likely  to  be  a  progressive  than  a 
sudden  deprivation  of  function  which  would  be  incompatible  with 
life.  As  the  neuro-muscular  affection  spreads,  the  oesophagus 
becomes  increasingly  involved.  All  this  time  the  entrance 
and  exit  to  the  oesophagus  remain  unaltered.  At  the  entrance 
there  is  no  difficulty  because  the  pharyngeal  muscles  grasp  the 
bolus  and  the  food  enters  normally  ;  but  once  in  the  oesophagus, 
the  weakened  oesophageal  muscle  fails  to  provide  the  vis  a  tergo 
which  is  necessary-  to  propel  the  food  along  the  tube,  and  the 
exit  from  the  oesophagus,  retaining  its  anatomical  calibre,  the 
normal  cardial  orifice  proves  obstructive. 

Apologia. — The  role  of  an  iconoclast  is  uncongenial,  but 
criticism  cannot  be  less  acceptable  to  quondam  worshippers 
because  it  is  accompanied  by  reconstruction  and  simplification. 
Only  the  collation  of  worthily  expressed  ideas,  could  have 
permitted  that  generalisation  which  I  have  attempted,  in  relation 
to  congenital  narrowing  of  the  oesophagus,  "  cardiospasm,"  and 
oesophagectasia. 
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2.  MESENTERIC  LYMPHADENITIS  SIMULATING 
APPENDICITIS. 

By  J.  W.  STRUTHERS,  M.B.,  F.R.C.S.  Ed. 

Lymphadenitis,  acute  or  chronic,  suppurative  or  non-suppura- 
tive,  associated  with  infection  by  pyogenic  organisms  or  by  the 
tubercle  bacillus,  is  often  seen  and  gives  rise  to  characteristic 
signs  and  symptoms  in  the  neck,  axilla,  groin,  popliteal  space  or 
ante-cubital  fossa. 

Cold  abscesses  or  acute  abscesses  often  develop  in  glands  in 
these  various  regions,  and,  unless  previously  incised,  progress 
until  they  burst  on  the  surface.  Transient  acute  lymphadenitis 
attended  with  pain,  swelling,  and  tenderness,  but  resolving  with- 
out suppuration,  is  seen  almost  daily  in  association  with  surface 
lesions  on  the  hands,  feet,  and  elsewhere.  Persistent  glandular 
enlargement,  apart  from  tuberculous  disease,  is  occasionally  seen 
after  acute  infection,  but  in  the  great  majority  of  cases  chronic 
lymphadenitis  is  due  to  tuberculosis.  The  lymph  glands  in  the 
abdomen  related  to  the  intestinal  tract,  particularly  those  con- 
nected with  the  lower  ileum  and  first  part  of  the  large  bowel, 
present  some  interesting  contrasts  to  those  in  other  parts  of  the 
body.  They  are  closely  related  to  a  mucous  surface  over  which 
highly  infective  material  is  constantly  passing  and  which  is 
liberally  provided  with  lymphoid  tissue.  This  surface  is  often  the 
seat  of  catarrhal  inflammation  and  not  infrequently  of  affections 
causing  numerous  breaches  of  surface,  such  as  typhoid  fever  and 
dysentery.  In  appendicitis  we  have  a  suppurative  lesion  in  which 
the  infective  material  is  retained,  in  the  early  stages  at  least, 
under  great  tension,  and  liable,  one  would  expect,  to  be  associated 
with  glandular  infection,  and  yet  acute  suppurative  lymphadenitis 
is  unknown,  as  far  as  my  observation  goes,  in  association  with 
any  of  the  conditions  named.  Some  degree  of  glandular 
enlargement  is  occasionally  seen  in  appendicitis,  but  glandular 
suppuration  does  not  take  place  in  these  cases. 

Tuberculosis  in  the  mesenteric  glands,  on  the  other  hand,  is 
extremely  common  in  children  and  adolescents,  as  a  routine 
examination  of  the  mesentery  in  the  course  of  operative  work 
will  show.     Points  of  caseation  are  often  seen  in  the  glands  and 
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calcification  is  common,  yet  complete  softening  with  abscess 
formation  appears  to  be  rare  in  comparison  with  the  frequency 
of  tuberculous  infection.  The  mesenteric  glands  then  are 
readily  susceptible  to  invasion  by  the  tubercle  bacillus.  Are 
they  invaded  by  pyogenic  organisms,  and  does  the  invasion  give 
rise  to  a  clinically  recognisable  reaction  ?  Within  recent  years  a 
number  of  cases  have  come  under  observation  in  which  patients 
apparently  suffering  from  appendicitis  have  turned  out  on 
operation  to  be  suffering  from  lymphadenitis,  that  is  to  say, 
the  appendix  has  been  found  perfectly  healthy,  and  the  only 
lesion  detected  has  been  enlargement  of  the  lymph  glands  in 
the  mesentery  with  signs  of  peritoneal  irritation  over  them. 
In  most  of  the  cases,  but  not  in  all,  the  enlargement  has 
obviously  been  due  mainly,  if  not  altogether,  to  tuberculosis, 
but  whether  the  acute  symptoms  simulating  appendicitis  have 
been  due  to  the  tuberculosis  alone,  to  tuberculosis  with  super- 
added transient  infection  of  another  kind,  or  in  some  cases  to 
non -tuberculous  l}-mphadenitis  alone  is  difficult  and,  in  the 
meantime,  almost  impossible  to  say. 

The  following  brief  summaries  illustrate  the  type  of  case 
referred  to : — 

Case  I. — Miss  A.  B.,  aet.  19  years,  of  poor  physique  and  nervous 
temperament,  was  suddenly  seized  with  acute  pain  in  the  right  lower 
quadrant  of  the  abdomen.  Her  temperature  rose  to  103°  F.,  her 
pulse  rate  to  120.  Tenderness  and  muscular  resistance  were  present  in 
the  right  iliac  fossa,  and  during  the  first  night  of  her  illness  she  vomited 
several  times.  Within  twenty-four  hours  the  symptoms  began  to  abate 
and  in  four  days  had  almost  disappeared.  Three  weeks  later  the 
abdomen  was  opened.  The  appendix  and  pelvic  organs  were  perfectly 
healthy.  In  the  mesentery,  near  the  ileo-cgecal  junction,  was  found  a 
mass  of  enlarged  glands  adherent  to  each  other  and  showing  points  of 
caseation.  The  peritoneum  over  it  was  thickened  and  injected,  and 
a  coil  of  small  intestine  was  glued  by  recent  adhesion  to  one  point  on 
the  swelling.  The  glands  were  not  removed.  Recovery,  immediate 
and  remote,  was  uneventful,  and  the  patient  had  no  further  trouble 
from  the  glandular  affection. 

Case  II. — C.  D.,  an  apparently  robust  little  girl  aged  9,  was 
seized  during  the  night  with  pain  in  the  right  side  of  the  abdomen, 
When  seen  in  the  morning  her  temperature  was  100.6°  F.,  her  pulse 
rate   110,  and  she  showed  tenderness  and  muscular  resistance  in  the 
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painful  area.  The  tongue  was  fairly  clean  and  the  general  appearance 
was  not  that  of  very  serious  illness.  At  the  operation  a  few  hours 
later  the  appendix  was  found  healthy.  Scattered  through  the  mesentery 
and  close  up  to  the  ascending  colon  were  a  number  of  enlarged  glands, 
some  obviously  tuberculous.  Those  in  the  ileo-ccecal  angle  were  most 
affected  and  the  peritoneum  over  them  was  a  little  injected  and 
cedematous.  After  operation  the  symptoms  subsided  and  recovery 
was  uninterrupted. 

Case  III. — E.  F.,  a  domestic  servant  aged  15,  was  sent  into 
hospital  towards  the  end  of  a  fourth  attack  of  illness  characterised 
by  right-sided  abdominal  pain  with  vomiting  and  some  fever.  The 
first  attack  was  said  to  have  lasted  a  week,  the  succeeding  attacks 
two  to  three  days.  By  the  time  she  was  admitted  she  showed  little 
sign  of  illness  except  a  slightly  furred  tongue  and  a  trace  of  pain  and 
tenderness  in  the  right  side  of  the  abdomen,  just  above  the  iliac  fossa. 
Some  days  later  the  abdomen  was  opened  and  the  only  lesion  found 
was  a  group  of  fleshy,  enlarged  glands  in  the  ileo-cgecal  angle.  No 
sign  of  tubercle  was  evident,  and  microscopic  examination  of  a  gland 
removed  showed  chronic  inflammatory  hyperplasia  without  any  direct 
evidence  of  tuberculosis.     Recovery  was  uninterrupted. 

Occasionally,  but  in  my  experience  rareh',  similar  clinical 
features  are  met  with  due  to  leakage  of  a  tuberculous  abscess 
directly  into  the  peritoneal  cavity,  as  in  the  following  case  : — 

Case  IV. — A.  F.  P.,  aet.  4  years,  was  admitted  to  hospital  with  a 
diagnosis  of  appendicitis,  and  with  the  history  that  he  had  had  a 
similar  attack  some  months  before.  Although  he  looked  flushed  and 
had  a  quick  pulse  he  had  no  fever.  There  was  moderate  tenderness 
and  resistance  in  the  right  iliac  fossa.  A  blood  count  showed  a 
polymorph  leucocytosis  of  22,000,  and  operation  was  carried  out  at 
once.  The  appendix  was  healthy.  About  a  tablespoonful  of  thick 
yellow  pus  with  particles  of  caseous  material  in  it  was  found  lying 
among  coils  of  small  intestine  just  internal  to  the  ileo-ca;cal  junction. 
Numerous  tubercular  glands  were  scattered  through  the  mesentery, 
and  the  pus  was  found  to  have  come  from  an  abscess  which  had 
evidently  just  burst  into  the  peritoneal  cavity.  It  was  cleared  out 
as  thoroughly  as  possible  and  the  abdomen  closed.  An  uneventful 
afebrile  convalescence  followed,  and  the  child  was  discharged  three 
weeks  later  apparently  well. 

As   a    rough  illustration   of  the   relative    frequenc}-    of  the 
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condition,  I  may  state  that  in  the  two  years  1919-20,  I  met 
with  22  cases  of  mesenteric  lymphadenitis,  while  during  the 
same  period  I  dealt  with  187  cases  of  appendicitis.  In  children 
and  adolescents  lymphadenitis  is  more  often  confused  with 
appendicitis  than  any  other  condition. 

While  I  have  had  the  opportunity  of  seeing  some  of  the 
cases  during  the  acute  stage,  the  majority  have  been  sent  for 
operation  after  one  or  several  reputed  attacks  of  appendicitis. 
Most  of  the  patients  have  been  young  children,  but  cases  have 
been  met  with  at  16,  17,  19  and  23  years  of  age.  Many  have 
come  from  surroundings  where  the  hygienic  conditions  have 
been  above  reproach,  and  in  all  but  one  case  the  presence  of 
tuberculosis  was  unsuspected  during  the  acute  attacks.  From 
observation  of  cases  and  a  study  of  the  clinical  histories  the 
features  of  the  condition  as  contrasted  with  appendicitis  may 
be  summarised  as  follows.  The  attacks  are  relatively  mild 
in  character  with  moderate  fever  and  constitutional  disturbance. 
The  general  appearance  is  not  that  of  severe  illness,  and  in 
particular  the  tongue  is  not  heavily  furred,  nor  has  the  breath 
the  peculiar  and  almost  characteristic  odour  associated  with 
appendicitis.  As  a  rule  the  acute  symptoms  tend  to  subside 
in  a  day  or  two  if  the  case  is  watched. 

During  the  acute  stage  the  glands  are  not  often  or  readily 
felt  owing  to  the  muscular  resistance  present.  Under  an 
anaesthetic,  however,  they  may  be  more  easily  palpated,  and 
when  several  are  adherent  to  each  other  the  resulting  lump 
tends  to  be  higher  and  nearer  the  middle  line  than  the  swelling 
caused  by  an  inflamed  appendix  with  omentum  or  intestine 
adherent  to  it.  After  an  acute  attack  the  persistence  of  a 
lump  and  its  situation  may  clear  up  the  diagnosis.  It  must 
be  admitted,  however,  that  a  positive  diagnosis  as  between 
appendicitis  and  mesenteric  lymphadenitis  often  cannot  be 
made.  Appendicitis  is  a  treacherous  disease,  and  in  doubtful 
cases  a  wait-and-see  policy  is  apt  to  be  followed  by  disastrous 
results,  especially  perhaps  in  children.  One  thing  may  be 
asserted  with  confidence,  namely,  that  opening  the  abdomen 
in  cases  of  lymphadenitis  does  not  appear  to  influence  the 
glandular  affection  unfavourably.  The  patients  do  well,  and 
I  have  not  yet  seen  a  case  in  which  apparent  extension  of 
the  tuberculous  disease  has  followed  operation. 
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As  regards  treatment  of  the  enlarged  glands,  it  may  be 
said  that  they  are  best  left  alone.  In  cases  of  tuberculosis 
removal  of  all  the  infected  glands  is  usually  impossible  without 
subjecting  the  patient  to  a  very  serious  operation  involving 
possibility  of  damage  to  the  blood-supply  of  a  large  area  of 
the  intestine.  If  a  gland  is  completely  softened  and  apparently 
on  the  point  of  bursting  it  may  be  dealt  with,  otherwise 
tuberculous  mesenteric  glands  should,  I  believe,  be  left  alone, 
in  view  of  the  fact  that  spontaneous  recovery  is  the  rule.  In 
cases  where  tubercle  is  not  manifest  the  same  rule  holds  good. 
In  conclusion  I  would  present  the  following  summary  : — 

1.  An  inflammatory  reaction  occurs  in  enlarged  mesenteric 
glands  and  the  overlying  peritoneum,  the  enlargement  being 
usually  but  not  always  tuberculous,  which  gives  rise  to  symptoms 
closely  resembling  appendicitis. 

2.  While  the  cause  of  the  reaction  cannot  be  precisely  deter- 
mined, it  may  be  due  to  exacerbation  of  the  tuberculous 
infection  with  periadenitis,  to  the  invasion  of  tuberculous  glands 
by  other  organisms,  i.e.,  to  the  onset  of  a  mixed  infection,  or 
to  the  occurrence  of  a  transient  adenitis  similar  to  that  seen 
in  other  parts  of  the  body  in  association  with  surface  infections. 

Which  explanation  is  the  correct  one  I  have  been  unable 
to  determine.  Microscopic  examination  of  glands  removed 
for  the  purpose  has  not  cleared  the  matter  up.  From  the 
evidence  as  it  has  presented  itself  I  am  inclined  to  think  that 
most  cases  are  probably  due  to  a  reaction  provoked  by 
extension  of  the  tuberculous  infection. 

In  any  event  the  affection  is  a  common  one  and  should 
always  be  borne  in  mind  in  examining  young  patients  presenting 
signs  suggestive  of  appendicitis.  The  fact  that  its  existence 
does  not  appear  to  be  generally  recognised  has  induced  me 
to  make  this  brief  reference  to  it. 


2  24  EXHIBITION    OF    PATIENTS 

Special  Clinical  Meeting.— May  i8,  1921 

Sir  James  Hodsdon,  K.B.E.,  Vice-President  in  the  Chair 

I.  Exhibition  of  Patients 

1 .  Dr  Gertrude  Herzfeld  showed — 

{a)  Case  of  RECURRENT  INTUSSUSCEPTION  ill  an  infant 
treated  by  Waugh's  colopexy. 

{U)  Case  of  ACUTE  OSTEOMYELITIS  of  the  descending  ramus 
of  the  pubis. 

2.  Dr  Charles  M'Neil  showed — 

Chronic  fibroid  lung,  with  displacement  of  heart;  two 
cases. 

{a)  John  ^I.,  ait.  9  }-ears.  Eczema  in  infanc}-.  Pneumonia, 
aet.  2  }-ears ;  since  then  recurrent  attacks  of  pneumonia. 
Extensive  fibrosis  of  left  lower  lobe ;  cardiac  apex  in  anterior 
axillary  line.     General  health  fair.     No  clubbing  of  fingers. 

{b)  John  J.,  aet.  2-{'-^  years.  Bronchitis  in  infancy  ;  since  then 
recurrent  attacks  of  chest  trouble.  Extensive  fibrosis  of  right 
lung,  with  complete  transposition  of  heart  to  right  of  sternum. 
Slight  clubbing  of  fingers. 

3.  Dr  R.  Crajtston  Low  showed — 

Case  for  diagnosis.     ?  MYCOSIS  FUNGOIDES. 

Man,  aged  52.  Treated  at  end  of  last  year  for  dermatitis 
on  trunk  and  limbs.  Now  shows  large  lumpy  lesions  on  back 
of  neck. 

4.  Professor  Gulland  sho\\"ed — 

{a)  A  case  of  PERNICIOUS  AN.EMIA  with  some  unusual 
features. 

ib)  A  case  of  amyotrophic  lateral  sclerosis. 

5.  Dr  Robert  A.  Fleming  showed — 

{a)  Senile  gangrene  showing  success  of  postural  method 
of  treatment.  Mrs  M.  M.,  aet.  68.  In  poor  circumstances  past 
three  years.  Dry  gangrene  of  right  foot  now  limited  to  great 
and  second  toes.  Before  treatment  began,  circulation  almost 
arrested   in  whole  foot.     Pulse  now  palpable   in    anterior  and 
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posterior  tibial  arteries  and  foot  warm.  Treatment  at  first 
caused  oedema  of  foot  with  great  pain,  now  no  discomfort. 
Heart  dilated,  blood-pressure  high — vessels  not  markedly 
thickened. 

{b)  S1LICO.SIS  with  radiographic  evidence  in  support  of  the 
diagnosis.  W.  R.,  a^t.  60.  Limestone  miner.  Intermittently 
off  work  with  "  cough  and  shortness  of  breath  "  for  past  twelve 
months.  Chest  shows  limited  expansion  and  other  evidences  of 
fibroid  lung.     No  tubercle  bacilli  in  sputum. 

6.  Dj'  Rainy  showed — 

{a)  Case  of  diabetes  arrested  by  "  the  Allen  treatment." 
Duration  4^  years;  urinary  sugar  on  admission  3-5  per  cent.; 
after  a  week's  treatment  urine  sugar-free. 

{b)  Case  of  CESOPHAGEAL  stricture.  Duration  of 
symptoms  six  weeks.  Radiographic  examination  shows  stric- 
ture at  cardiac  orifice  of  stomach. 

7.  Dr  C/ialmers  Watson  showed — 

Patients  illustrating  the  value  of  vaccine  THERAPV. 

{a)  Man.  Case  of  unresolved  pneumonia,  septic  in  nature, 
with  pyrexia,  extreme  asthenia,  toxic  changes  in  the  blood,  and 
copious  expectoration,  illustrating  remarkable  improvement  in 
the  state  of  the  chest  and  general  condition  under  the  influence 
of  an  autogenous  vaccine.     (With  X-ray  photographs.) 

(1^)  Man.  Case  of  severe  intractable  non-articular  arthritis 
of  the  knee-joint,  of  uncertain  etiology,  undergoing  immediate 
and  rapid  improvement  under  the  administration  of  a  B.  coli 
stock  vaccine  prepared  from  a  series  of  hospital  patients. 

8.  Dr  Edzvin  Bramwell  showed — 

{a)  Male,  aged  42.  First  developed  symptoms  of  myasthenia 
gravis  t\\elve  }'ears  ago.  Condition  came  on  in  March  1909 
^\•ithout  apparent  cause,  and  symptoms,  which  were  t}-pical, 
passed  off  entirely  by  December.  Patient  remained  perfectly 
\\ell  until  five  months  ago,  when  symptoms  gradually  returned. 
An  unusual  feature  is  complete  bilateral  external  ophthalmo- 
plegia, the  levator  palpebrae  escaping. 

{b)  Female,  aged  45.  Symptoms  of  myasthenia  gravis  first 
noted  in    January    1920 ;  two   months  previously  an   attack  of 
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pneumonia.  First  symptom  noticed  was  tiredness  in  jaws 
when  eating,  then  articulation  indistinct ;  later  tongue  felt  tired, 
upper  lip  felt  stiff,  soap  entered  eyes  when  washing  face, 
difificulty  in  swallowing,  nasal  regurgitation,  occasional  diplopia, 
arms  and  hands  tired,  legs  weak  ;  felt  practically  well  in  early 
part  of  day — symptoms  became  pronounced  later.  Use  of  any 
group  of  muscles  produced  fatigue  in  others. 

9.  Dr  W.  T.  Ritchie  showed — 

Case  of  MYXCEDEMA.  Woman,  aged  56.  Disease  began 
sixteen  years  ago.  Weight  on  13th  July  1920,  16  st.  4  lb.  On 
25th  August,  after  treatment,  weight  12  st.  i  lb. 

10.  Mr  Scot  Skirvi7tg  showed — 

(a)  Hydatid  cyst  of  liver  of  large  size.  Man,  aet.  33. 
Swelling  noticed  first  five  years  ago.  No  special  hydatid 
antecedents.  Swelling  reaches  below  to  within  2  inches  of 
Poupart's  ligament,  and  passes  well  across  median  line :  has 
caused  no  inconvenience  until  three  weeks  ago. 

{b)  Boy,  after  removal  of  large  mass  of  straw  from  ileum 
causing  acute  intestinal  obstruction.  (With  specimen.)  JEt.  I4|. 
For  three  months  previously  had  been  in  habit  of  swallowing 
straws  and  sometimes  sea  "  bents."  Admitted  with  acute 
obstruction  and  commencing  peritonitis.  Laparotomy — Localised 
patch  of  gangrene  on  convexity  of  loop  involved.  This  excised, 
and  straw  mass,  7  inches  long  and  2\  inches  in  diameter, 
removed  en  masse.  Convalescence  excellent  until  fourteenth 
day,  when  another  attack  of  acute  obstruction.  Laparotomy — 
Numerous  adherent  loops  of  small  intestine  separated,  and 
Witzel  tube  inserted,  as  ileum  much  distended.  On  third 
day  another  smaller  straw  mass  passed  per  rectum.  Witzel 
intestinal  fistula  now  healed.  Bismuth  X-ray  shows  no  more 
straw  masses.     Boy  in  good  health. 

11.  Mr  D.  P.  D.  Wilkie  showed— 

{a)  Case  of  HYPERPLASTIC  TUBERCULOSIS  OF  THE  PELVIC 
COLON.  Male,  aet.  23.  Operated  on  two  years  ago  for  appendi- 
citis. Thickened  pelvic  colon  found  adherent  to  the  appendix. 
Now  large  fixed  mass  rising  out  of  the  pelvis  compressing  right 
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ureter,  causing  hydronephrosis.     No  bowel  symptoms ;  general 
health  interfered  with  little,  if  at  all. 

{b)  Perforated  malignant  growth  of  pelvic  colon. 
Female,  aet.  50.  Had  large  carcinoma  of  pelvic  colon  causing 
subacute  intestinal  obstruction.  Growth  perforated,  giving  rise 
to  general  peritonitis,  ist  opei'ation — Rapid  removal  of  per- 
forated growth,  leaving  clamps  on  and  draining  pelvis.  When 
clamps  removed,  enterotome  applied.  2nd  operation — After 
preliminary  immunisation,  ends  closed  by  suture. 

1 2.  Mr  Pirie  Watson  sho\\'ed — 

{a)  N.  A.,  set.  21.  FLEXION  CONTRACTURE  OF  FINGERS 
of  right  hand  following  lacerated  wound  of  palm — greatly 
improved  by  excision  of  scar  and  grafting  a  whole  thickness 
skin  flap  from  the  abdominal  wall. 

Wound  received — 18.3. 19. 
1st  flap  operation — 21. 1.20. 
2nd  „  „  28.5.20. 

{b)  W.  T.,  a^t.  24.  Flexion  contracture  of  fingers 
of  right  hand  following  severe  burn  of  palm — greatly  improved 
by  excision  of  scar  and  grafting  a  whole  thickness  skin  flap 
from  the  abdominal  wall. 

Burn  received — 14.8. 17. 

1st  flap  operation — 13.8.20. 

2nd   „  „  I7-3-2I. 

13.  Dr  Norman  Walker  sho\\'ed — 

A  case  of  LUPUS  improving  under  tuberculin  injections. 
The  Wassermann  test  was  strong  positive,  and  the  injection 
of  N.A.B.  was  followed  by  further  rapid  improvement. 


Meeting  VII.— June  i,  1921 

Sir  Robert  Philip,   Vice-President^  in  the  Chair 

I.  Election  of  Member 

Andrew    Rutherford,    M.B.,    Ch.B.,    B.Sc,    24    Palmerston 
Place,  was  elected  an  Ordinary  Member  of  the  Society. 
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II.  Original  Communications 

I.  THE  SURGERY  OF  NASAL  DEFORMITIES 
By  DOUGLAS  GUTHRIE,  M.D.,  F.R.C.S.E. 

The  remarkable  achievements  of  plastic  surgery  during  the  war 
led  to  a  hope  that  the  experience  then  acquired  in  the  treatment  of 
facial  injuries  might  be  applied  to  the  repair  of  minor  deformities 
and  disfigurements  such  as  are  frequently  seen  in  civil  practice. 

Nasal  deformities  are  probably  the  most  numerous  of  all 
facial  defects,  and  whether  they  are  congenital  or  the  result  of 
injury  or  disease,  they  often  cause  much  distress  to  the  patient 
and  may  even  render  him  unfit  to  mingle  with  his  fellows  or  to 
earn  a  livelihood. 

Anatomical  Data. — A  few  anatomical  facts  regarding  the 
structure  of  the  external  nose  may  be  mentioned  as  an  intro- 
duction to  the  subject. 

The  nasal  bones,  on  account  of  their  position,  are  very  prone 
to  dislocation  or  fracture.  They  rest  on  either  side  upon  the 
ascending  processes  of  the  superior  maxillae,  which  constitute 
the  main  scaffolding  of  the  bony  framework  of  the  nose. 
When  it  is  necessary  to  mobilise  the  entire  nose  upon  the  face, 
in  order  to  correct  a  deformity,  those  supporting  buttresses 
must  be  divided. 

The  soft,  distal  part  of  the  nose  is  supported  by  two  sets  of 
cartilages.  The  upper  or  triangular  cartilages  are  united  in  the 
middle  to  form  one  plate,  and  on  its  under  surface  this  plate 
is  fused  to  the  cartilage  of  the  nasal  septum.  The  lower  or  alar 
cartilages  support  the  nostrils,  and  from  each  of  those  cartilages 
a  prolongation  or  inner  limb  passes  along  the  side  of  the 
columella.  This  inner  limb  or  process  may  become  displaced 
into  the  nostril,  causing  deformity  and  obstruction.  The  nasal 
septum — built  up  of  vomer,  perpendicular  plate  of  ethmoid,  and 
quadrilateral  septal  cartilage — also  has  an  important  bearing 
on  nasal  deformities. 

Causes  of  Nasal  Deformity. — Any  or  all  of  the  parts  just 
described  may  be  fractured  or  displaced  by  injury,  and  it  is 
important  to  restore  the  fragments  immediately,  if  deformity  is 
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to  be  avoided.  A  strong  pair  of  forceps,  with  broad,  thin  blades, 
is  useful  for  this  purpose.  No  special  splints  are  required.  1  he 
septum  must  be  carefully  straightened,  as  a  large  proportion  of 
deflected  septa  are  the  result  of  previous  injury.  Injury  to  the 
septum  is  out  of  sight,  and  is  therefore  liable  to  be  overlooked. 

While  malunited  fracture  of  the  nasal  bones  and  cartilages 
is  the  most  frequent  cause  of  nasal  deformity,  certain  cases  are 
the  result  of  disease,  such  as  lupus  or  syphilis.  The  deformity 
caused  by  injury  may  sometimes  closely  resemble  the  saddle- 
nose  of  syphilis. 

Varieties  of  Nasal  Deformity  and  their  treatment. — For 
purposes  of  convenience,  nasal  deformities  may  be  classed  under 
three  headings.  In  the  present  paper,  no  reference  will  be 
made  to  total  or  partial  loss  of  the  nose,  and  its  treatment  by 
rhinoplasty. 

The  three  varieties  of  deformity  are — first,  lateral  deflection 
or  twist  of  the  nose ;  second,  sinking  in  of  the  bridge,  or  saddle- 
nose  ;  and  third,  deformities  of  the  orifice  of  the  nostril. 

Lateral  Defot'mity. — Lateral  deformity  of  the  nose  is  limited, 
as  a  rule,  to  the  soft,  cartilaginous  portion,  the  bony  part 
escaping,  or  participating  only  to  a  small  extent.  The  twist 
is  accompanied  by  nasal  obstruction,  due  to  deviation  of  the 
nasal  septum,  and  when  the  obstruction  has  been  treated  by 
submucous  resection  of  the  septum,  it  will  usually  be  found  that 
the  deformity  has  been  cured  also. 

This  fact  was  illustrated  in  the  writer's  practice  by  a  youth 
of  1 8,  a  keen  boxer,  whose  nose  was  so  sharply  twisted  that 
he  presented  a  grotesque  spectacle.  Both  nasal  cavities  were 
completely  obstructed — a  somewhat  rare  phenomenon.  The 
twisted  and  crumpled  nasal  septum  was  resected  by  the 
submucous  operation,  and  the  nose  then  assumed  its  natural 
position.  Only  on  rare  occasions,  when  the  bony  part  of  the 
external  nose  is  involved,  is  it  necessary  to  divide  the  ascending 
process  of  the  superior  maxilla  (Marshall's  operation)  so  as  to 
mobilise  the  nose  and  correct  the  deformity. 

Saddle-nose. — The  second  variety  of  nasal  deformit}'  is  the 
sunken  or  saddle-nose,  a  common  result  of  injury  and  of  s}'philis. 
Diagnosis  of  the  cause  is  not  always  easy,  and  in  two  of  my 
cases,  due  to  injury,  the  appearance  was  most  suggestive  of 
congenital  syphilis. 
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Treatment  of  this  type  of  deformity  by  transplantation  of 
costal  cartilage,  so  as  to  form  a  new  "  bridge,"  gives  excellent 
results.  It  is  generally  known  as  Carter's  operation,  and  is 
performed  in  the  following  manner.  A  transverse  incision  is 
made  at  the  root  of  the  nose,  down  to  the  bone,  and  the  soft 
tissues  are  then  separated  and  elevated  as  far  as  the  tip,  and 
along  the  sides  of  the  nose.  Into  this  pocket  a  strip  of  costal 
cartilage  is  inserted,  the  seventh  costal  cartilage  being  most 
conveniently  utilised.  Access  is  gained  by  a  vertical  incision 
in  the  costal  margin,  and  after  splitting  the  rectus  muscle  a 
short  length  of  the  entire  thickness  of  the  cartilage  is  removed. 
The  cartilage  graft  is  then  carefully  pared  down  to  a  suitable 
shape,  which  has  been  previously  ascertained  by  measurements. 
A  small  wire  model  representing  the  size  and  shape  required 
may  be  sterilised  along  with  the  instruments.  Having  placed 
the  graft  in  position,  the  nasal  wound  is  united  by  a  couple  of 
stitches  and  finally  the  thoracic  wound  is  closed.  The  nasal 
wound  requires  no  dressings  and  heals  rapidly,  with  a  trivial 
scar.  Access  by  intranasal  incision,  advised  by  some  surgeons, 
is  difficult  and  is  prone  to  sepsis. 

During  the  past  year  the  writer  has  operated  on  seven  cases 
of  saddle-nose.  Two  cases  were  the  result  of  syphilis — one 
followed  a  nasal  operation,  presumably  submucous  resection  of 
septum,  and  the  remainder  were  due  to  injury. 

On  only  one  occasion  was  the  result  unsatisfactory,  a  case 
of  extensive  syphilis,  which  had  destroyed  the  premaxilla  and 
septum.  The  sunken  bridge  was  restored  by  cartilage  grafting, 
but  as  the  entire  nose  had  collapsed  as  a  result  of  the  disease, 
the  result  was  not  pleasing,  although,  strange  to  say,  the  patient 
was  delighted.  It  need  hardly  be  remarked  that  no  operation 
should  be  undertaken  in  syphilitic  cases  until  all  lesions  are 
healed  and  the  disease  cured.  When  the  destructive  process 
has  mainly  affected  the  nasal  bridge,  syphilitic  deformities  may 
be  perfectly  corrected  by  cartilage  grafting,  as  the  accompanying 
photographs  (see  Plate,  Case  I.)  show. 

This  girl,  aged  18,  kindly  sent  to  me  by  Dr  Logan  Turner, 
was  the  subject  of  congenital  syphilis,  which  had  destroyed  the 
nasal  bridge  and  the  columella.  Costal  cartilage  grafting  and 
reconstruction  of  the  columella  from  the  upper  lip  yielded  an 
excellent  result. 
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As  an  example  of  saddle-nose  due  to  injury,  illustrations 
are  given  (see  Plate,  Case  II.)  of  an  officer  who  injured  his  nose  in 
an  aeroplane  accident  and  whose  appearance  was  such  that,  on 
demobilisation,  he  found  it  difficult  to  secure  employment  as  a 
metallurgist.  Immediately  after  the  operation  of  cartilage 
grafting,  he  took  part  in  an  expedition  to  Spitzbergen,  thus 
subjecting  the  transplanted  tissue  to  a  severe  test,  but  the 
extreme  cold  had  no  deleterious  effect. 

The  third  patient  here  illustrated  (see  Plate,  Case  III.)  was 
a  young  lady,  aged  20,  who  fell  downstairs  at  the  age  of  three, 
injuring  her  nose  severely.  The  unsightly  deformity  was 
corrected  by  a  graft  of  costal  cartilage,  and  the  second  photo- 
graph shows  the  result. 

Deformities  of  the  Nostrils. — To  illustrate  deformities  of  the 
nostrils,  three  examples  from  personal  experience  may  be 
quoted.  The  first  is  that  common  deformity  caused  by  a 
projection  of  the  lower  border  of  the  septal  cartilage  and  of  the 
inner  limb  of  the  alar  cartilage.  Treatment  is  easy  and  consists 
in  the  excision  of  the  projecting  knob  of  cartilage. 

A  rarer  variety  of  deformity  of  the  nostril  is  that  which 
follows  injury.  The  girl  (see  Plate)  whose  nasal  bridge  had 
been  destroyed  by  syphilis  had  also  suffered  loss  of  the  entire 
columella,  so  that  the  nasal  orifice  consisted  of  one  large  opening. 
By  raising  a  flap  from  the  skin  of  the  upper  lip,  the  columella 
was  restored  and  the  nostrils  reconstructed. 

The  reverse  condition,  stenosis  of  the  nostril,  was  ex- 
emplified in  a  girl  whose  nose  had  been  bitten  off  by  a  horse, 
and  who  consulted  me  a  year  later.  The  accident  occurred  in 
America,  and  w^as  treated  there  by  reconstruction  of  the  missing 
tip  and  left  ala  nasi  from  the  skin  of  the  forearm,  i.e.  the  old 
Italian  method  of  rhinoplasty.  The  immediate  result  was  good, 
but  by  the  time  I  saw  her  the  left  nostril  had  become  so 
contracted  that  it  would  scarcely  admit  a  knitting  needle. 

A  satisfactory  nostril  was  obtained  by  excision  of  the  scar 
tissue,  and  the  advancement  of  small  skin  flaps  to  cover  the 
raw  area. 

Another  type  of  deformity  of  the  nostril  is  that  which 
accompanies  harelip.     The  following  is  an  example : — 

A  man  whose  harelip  (unilateral  left)  had  been  successfully 
repaired  in  childhood  suffered  from  left-sided  nasal  obstruction, 
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due  to  collapse  of  the  left  ala  nasi.  This  was  treated  by 
splitting  the  ala  and  inserting  a  strip  of  cartilage  obtained  from 
the  nasal  septum.  The  obstruction  was  relieved  and  the 
appearance  improved.  (Photographs  of  those  cases  were  shown 
at  the  meeting.) 

Additional  Notes  on  Cartilage  Grafting. — The  pioneer 
work  of  Major  Gillies  and  others  during  the  war  demonstrated 
the  suitability  of  cartilage  for  the  rebuilding  of  facial  defects. 
Its  advantages  are  that  it  is  a  natural  tissue,  that  it  persists 
unchanged  when  implanted  in  soft  parts,  and  that  it  may 
readily  be  cut  and  carved  to  any  desired  shape. 

Surely  the  patient's  own  natural  tissue  is  to  be  preferred 
to  metal  or  celluloid  supports  or  even  to  paraffin  wax.  The 
danger  of  paraffin  injections — embolism,  infiltration  of  eyelids, 
etc.,  cannot  be  lightly  regarded.  In  one  of  my  cases  it 
was  necessary  to  dissect  out  a  mass  of  paraffin  which  had 
increased,  rather  than  diminished,  the  disfigurement.  Some 
operations  advise  the  use  of  bone  rather  than  cartilage. 
Lemaitre  states  that  bone  is  less  liable  to  infection,  but  this 
has  not  been  my  experience.  The  readiness  with  which 
cartilage  may  be  shaped  to  suit  the  case  is  to  my  mind  a  great 
advantage.  When  a  thin  strip  only  is  required,  cartilage  from 
the  nasal  septum  may  be  utilised,  but  as  a  rule  the  saddle-nose 
defect  is  such  that  a  thick  segment  of  costal  cartilage  must  be 
inserted.  It  appears  to  be  immaterial  w^hether  the  cartilage  is 
transplanted  with  its  perichondrium  or  without  it.  The  use  of 
the  cartilage  graft  need  not  be  confined  to  nasal  surgery.  Its 
value  is  not  yet  fully  recognised,  and  it  may  come  to  be  used 
largely  by  the  general  surgeon  as  a  substitute  for  metal  plates  and 
filigrees  in  the  treatment  of  cranial  defects  and  of  large  hernia;. 

References.— H.  D.  Gillies,  "The  Plastic  Surgery  of  the  Face" 
(Oxford  Med.  Public,  1920).  E.  H.  Beckmann,  "The  Correction  of 
Depressed  Fractures  of  the  Nose  by  Transplantation  of  Cartilage," 
Surgery,  Gy7J(scol.,  and  Obstetrics,  Dec.  191 5,  vol.  xxi.,  p.  694.  G.  M. 
Marshall,  "Correction  of  Nasal  Deformities," /(9«r;7.  Amer.  Med.  Assoc. y 
1913,  p.  179.  R.  Lake,  "Three  Facial  Plastic  Operations,"  Lancet,  14th 
Sept.  1918.  W.  W.  Carter,  "Nasal  Deformities  due  to  the  Submucous 
Operation,"  Med.  Record,  13th  Nov.  1920,  p.  808.  Lee  Cohen,  "Externa! 
Nasal  Deformities,"  Jourjt.  Amer.  Med.  Assoc,  2nd  Dec.  1916,  p.  1663. 
R.  H.  Skillern,  "Rib-cartilage  Transplant  for  Saddle-back  ^os&,"  Annals 
of  Surg.,  1918,  p.  580.     F.  Lemaitre,  "Contribution    to  a    Discussion  on 


[Face  page  23-2. 


THE    PRINCIPLE    OF    EARLY    ACTIVE    MOVEMENT         233 

Nasal  Deformities,"  Froc.  Roy.  Sec.  Med.,  Section  of  Laryngology,  1920, 
vol.  xii.,  No.  9,  p.  175.  J,  Bourguet,  Misshapen  Noses  ami  their  Surgical 
Correction  (Bailliere,  Tindall  &  Cox,  1920). 

DESCRIPTION  OF  PLATE. 
In  each  case  the   left-hand   photograph  shows   the  patient  before  operation,  the 
right-hand  photograph  after  operation  : — 

Case  I. — M.  C,  aged  18.  Saddle-nose  and  loss  of  columella,  due  to  inherited 
syphilis.  Treated  by  costal  cartilage  transplantation,  and  reconstruction 
of  columella. 
Case  II. — P.  M.,  aged  21.  Deformity  of  nose  due  to  aeroplane  crash.  Restora- 
tion of  bridge  by  costal  cartilage  graft. 
Case  III. —  1. 1,  aged  20.  Injurj'to  nose  at  age  of  three.  Deformity  corrected  by 
costal  cartilage  transplantation.       The  discoloration  of  skin  is  due  to  iodine. 


2.  THE  PRINCIPLE  OF  EARLY  ACTIVE  MOVEMENT 
AS  APPLIED  TO  FRACTURES  OF  THE  UPPER 
EXTREMITY 

By  JOHN  W.  DOWDEN,  M.B.,  F.R.C.S.Ed. 

The  duty  of  a  medical  man  is  to  return  his  patient  to  work  at 
the  earliest  possible  moment,  for  the  patient's  own  sake  as  a 
wage-earner,  for  the  sake  of  his  family  if  he  has  any,  and,  for 
what  is  rarely  thought  of  in  the  outlook  of  both  doctor  and 
patient,  the  advantage  to  the  State. 

If  two  hundred  fractures  occur  annually  in  a  large  hospital, 
and  by  one  method  of  treatment  they  are  on  the  average 
returned  to  work  a  day  sooner  than  by  another  method  of 
treatment,  it  means  two  hundred  days  more  pay  for  the  workers, 
two  hundred  days  more  work  to  the  credit  of  the  State,  and 
credit  also  to  the  doctor.  If  then,  instead  of  days,  weeks  or 
months  may  be  substituted,  what  really  enormous  all-round 
benefits  result.  If,  in  addition,  the  means  to  attain  this  end 
are  greatly  simplified,  and  cost  less  to  everybody  concerned 
with  infinitely  better  results,  surely  this  should  be  recognised  by 
the  State,  by  the  patient,  and  by  the  doctor. 

Human  beings  are  naturally  conservative,  and  too  prone  to 
believe  implicitly  in  theories  propounded  b}^  men  of  recognised 
ability,  but  not  proved  hy  facts. 

How  is  a  bone  broken?  It  is  the  application  of  force 
applied  directly  or  indirectly. 


234        THE    PRINCIPLE    OF    EARLY    ACTIVE    MOVEMENT 

How  is  displacement  produced?  Displacement  is  due  to 
force,  not  muscles. 

For  example,  the  most  obvious  fracture  from  force  deliberately 
performed  by  a  surgeon  is  the  operation  for  knock-knee.  The 
surgeon  hammers  and  hammers  an  osteotome  into  the  femur 
just  above  the  condyles,  and  then  when  he  considers  he  has 
divided  enough  bone,  breaks  it  by  force  across  his  body.  What- 
ever way  he  accomplishes  the  fracture,  it  is  force  that  is 
employed,  and  then  by  force  he  puts  the  fracture  up  with  the 
limb  straight. 

Now  pick  up  a  surgery  book,  or  certain  surgical  anatomy 
books,  or  books  on  fractures,  or  anatomy  books,  and  read  about 
supra-condylar  fracture  of  the  femur,  and  you  will  learn  that 
the  lower  fragment  of  the  femur  is  tilted  back  into  the  popliteal 
space  by  the  action  of  the  gastrocnemius.  What  a  shock  to  the 
surgeon  who  has  lately  operated  !  The  surgeon,  however,  does 
not  worry  in  the  least,  because  he  knows  that  the  bone  will  not 
be  tilted  back,  and  a  good  result  will  follow.  What  is  the 
gastrocnemius  doing  ?     Practically  nothing,  and  can  be  ignored. 

Muscles  have  nothing  to  do  with  the  causation  of  displace- 
ment in  fracture.  It  is  the  force  applied  directly  or  indirectly 
that  produces  the  displacement,  and  any  reasoning  man  must 
see  it  is  the  case,  heresy  though  it  be. 

An  elderly  woman  falls  on  the  outstretched  hand,  and 
sustains  a  Colles'  fracture  with  very  slight,  or  possibly  marked, 
impaction,  slight  or  marked  deformity.  What  is  the  cause  of 
this  displacement  and  impaction  ?  Surely  not  the  supinator 
longus  (brachio-radialis),  but  force.  The  fragments  are  set,  and 
no  redisplacement  results. 

Again,  a  child  falls  on  the  hand  or  arm,  and  a  greenstick 
fracture  of  the  forearm  results,  with  the  convexity  of  a  curve 
affecting  both  bones  to  the  ulnar  side.  Is  this  due  to  muscle 
action  ?  The  surgeon  administers  an  anaesthetic  and  breaks  the 
bone  through  completely,  till  the  contour  resembles  the  sound 
side.  The  surgeon  never  worries  about  the  pull  of  the 
pronators,  the  bones  remain  in  their  new  position. 

Take  another  example.  A  man  falls  on  the  outstretched 
hand,  with  the  arm  at  a  wider  angle  from  the  body  than  would 
produce  a  Colles'  fracture,  with  the  result  that  the  humerus  is 
broken.     A   fracture  occurs  from   indirect  violence,  and  takes 
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place  consequently  at  the  weakest  spot,  where  the  forces  are 
concentrated,  with  displacement  of  a  greater  or  less  degree 
according  to  the  amount  of  the  force.  Here  at  once  the 
muscle  theorist  jumps  in  with  pictures  very  prettily  showing 
the  pull  of  muscles,  and  ignores  the  force.  An  anaesthetic  is 
given  to  release  the  muscles,  and  behold  it  does  not  release 
them,  and  the  surgeon  has  to  pull  and  tug  and  use  nearly  as 
much  force  as  was  required  to  produce  the  fracture,  in  order  to 
produce  a  better  alignment.     Marvellous  muscles  ! 

Muscles  are  not  an  evil  to  the  surgeon  ;  they  are  the  opposite, 
the  means  to  restore  utility  when  judiciously  and  actively 
employed. 

For  a  moment  let  us  look  at  the  pathological  aspects  of 
a  fracture.  The  bone  is  broken,  periosteum  is  torn,  muscles 
may  be  torn,  tendons  wrenched  or  displaced,  and,  as  a  result, 
there  is  the  outpouring  of  blood.  The  blood  coagulates  rapidly, 
nature's  first  union,  and  remember  also  that  this  blood  is  also 
poured  out  among  the  muscles  and  tendons  adjacent  to  the 
fracture,  where  coagulation  also  occurs.  Consequently  bone  is 
bound  by  blood  clot,  and  so  are  the  muscles.  This  first  union 
is  not  strong  enough  to  prevent  the  muscles  acting  now  and 
then,  with  the  result  that  pain  occurs  spasmodically  from  time 
to  time,  generally  for  two  or  three  days,  especially  noticeable  in 
the  subconscious  hours  of  sleep,  and  so  cause  starting  and 
awakening.  It  is  most  interesting  how  rapidly  the  brain 
becomes  educated  in  both  waking  and  sleeping  hours,  to 
recognise  that  muscular  action  produces  pain.  The  clot  contracts 
and  binds  the  bones  more  firmly ;  it  also  binds  the  muscles  and 
tendons  in  the  position  in  which  the  limb  is  placed.  Gradually 
the  clot  is  replaced  by  fibrous  tissue,  and  the  ingrowth  of  new 
bone.  Repair  is  going  to  be  made  by  nature  in  that  position, 
and  the  surgeon  places  and  maintains  the  fractured  part — 
the  elbow  flexed  to  a  right  angle,  or  the  limb  to  the  side,  or 
the  fingers  straight  out.  Nature  fixes  the  parts  as  it  is  guided, 
and  bear  in  mind  that  the  muscles  and  the  tendons  are  bound 
down  by  fibrous  tissue  in  this  very  position,  so  that  when  splints 
are  removed,  this  fixation  of  the  parts  must  be  overcome  by 
the  surgeon  with  pain,  time,  and  trouble,  and  very  often  a  poor 
result  is  obtained,  with  marked  formation  of  bon}-  callus,  and 
even  the  development  of  callus  along  the  line  of  muscle  attach- 
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ment.     I   have  never  had  a  case  of  fresh  formation  of  bone  in 
muscles,  as  the  result  of  my  treatment. 

What  does  the  patient  want  ?  He  naturally  wants  a  mobile, 
useful  arm  as  soon  as  possible.  Therefore  tell  nature  what  is 
wanted  by  active  movement,  and  that  most  wonderful  surgeon, 
nature,  will  restore  it  in  so  far  as  the  degree  of  damage  will 
permit,  in  a  simple,  surprising,  rapid,  and  complete  manner,  with 
no  fear  of  non-union. 

Think  again  what  would  be  the  effect  of  three  to  four  weeks, 
rest  in  splints,  with  the  release  of  the  fracture  from  them  once 
a  day  for  twenty  minutes  or  so  massage.  Atrophy  of  muscle, 
atrophy  of  arteries,  atrophy  of  bone  and  joints,  fixation  of  the 
parts  in  the  position  in  which  they  are  kept  for  the  longest  time, 
and  though  ultimately  a  good  result  may  be  obtained,  it  is  after 
months  of  treatment,  often  associated  with  a  good  deal  of  pain 
and  discomfort. 

Put  a  normal  arm  in  splints  for  twenty  hours  a  day,  and 
see  what  it  is  like  at  the  end  of  a  month — atrophy,  stiffness,  and 
pain  on  use.  What  is  nature's  indication  of  excess  in  active 
movement  ?  It  is  pain,  and  pain  is  the  indication  to  cease 
active  movements ;  but  frequently  during  the  day  the  patient 
should  be  encouraged  to  use  the  part  and  endeavour  to  obtain 
a  little  further  degree  of  movement  free  of  pain.  There  is  no 
doubt  that  the  better  the  alignment  of  the  fracture,  the  better, 
quicker,  and  more  complete  is  the  restoration,  but  it  is  difficult 
in  very  many  cases  to  get  a  good  alignment,  and  the  best  must 
be  made  of  the  disablement,  and  the  best  is  usually  extra- 
ordinarily good. 

Proximity  to  joints,  especially  about  the  elbow,  are  the 
slowest  and  most  troublesome,  as  the  tendency  to  movement  at 
the  joint  is  so  likely  to  cause  pain  due  to  excursions  of  the 
fractured  ends,  instead  of  taking  place  at  the  joint.  The  more 
consistent  the  degree  of  rest,  the  more  likely  are  the  movements 
to  take  place  at  the  fracture  and  not  at  the  joint. 

Active  movements  sJiould  follow  closely  on  the  heels  of  pai'n- 
and  alzvays  advancing.  In  a  few  cases  splints  may  be  required  ; 
for  instance,  to  overcome  a  sagging  fracture  of  both  bones  of 
the  forearm,  but  they  should  not  interfere  with  the  active  and 
passive  movement  of  the  limb. 

Massage   is   of  undoubted    value,    it    soothes    and    inspires 
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confidence.  It  is  of  value  also  because  active  movements  may 
be  stimulated  and  watched  daily,  and  is  very  helpful  with 
children,  but  no  pain  should  be  induced  in  recent  fractures. 
Massage  is  helpful,  but  not  necessary,  and  everything  depends 
on  the  attitude  of  the  masseur  or  masseuse. 

Fracture  of  the  Clavicle. — The  usual  treatment  is  carried 
out  by  means  of  various  carefully  thought  out  s}'stems  of 
bandages,  etc.,  designed  to  overcome  the  triple  displacement 
of  the  outer  fragment.  That  there  are  so  many  symptoms, 
show  in  themselves  that  there  is  something  wrong  with  them. 
All  these  means  most  beautifully  demonstrate  how  such  a 
displacement  can  be  overcome,  if  the  clavicle  is  intact^  but  when 
there  is  a  fracture,  such  means  fail  and  only  result  in  approxi- 
mating the  arm  still  nearer  to  the  side,  with  resultant  greater 
overriding  of  the  fragments. 

I  have  no  experience  of  treating  these  cases  by  hanging 
the  arm  over  the  side  of  the  bed,  with  the  patient  recumbent. 
Few  patients  want  that,  they  want  early  use. 

Treatment. — The  forearm  is  put  in  a  sling  supporting  the 
wrist.  Heroin  is  given  in  suitable  doses  for  the  first  few  nights, 
till  the  sleeping  brain  recognises  the  fracture,  and  the  ends 
of  the  bone  are  getting  fixed  by  contracting  blood  clot.  Active 
movement  is  encouraged  from  the  first,  especially  of  the  fingers, 
forearm,  and  elbow,  rotatory  movements  of  the  humerus,  and 
gentle  attempts  to  lift  the  humerus  from  the  side,  all  short  of 
pain.  These  movements  should  be  carried  out  constantly 
during  the  day,  and  emphasis  laid  on  the  importance  of  constant 
steady  progress.  In  fact,  the  patient  is  to  be  told  that  the 
rapid  and  good  results  depend  on  himself  more  than  on  the 
doctor.  Variation  in  the  angle  the  sling  holds  the  forearm 
is  to  be  made  often  during  the  day.  The  patient  should  also 
endeavour  to  get  the  arm  quite  straight  once  or  twice  a  day. 

It  is  extraordinary  to  see  a  patient  putting  his  clothes  on 
and  lifting  his  arm  up  in  a  few  days.  In  a  week  or  less  a 
clerk  can  go  back  to  work,  and  a  labourer  in  a  month.  I  have 
had  a  golfer  playing  golf  comfortably  and  well  six  weeks  after 
a  fracture  of  the  clavicle  in  two  places  from  direct  violence. 

Fracture  of  the  Scapula. — This  is  a  rare  fracture.  Only 
two  cases  have  come  under  my  care — one  of  the  neck  of  the 
scapula,  and  the  other  a   split   of   the  scapula   complicated   bv 


fracture  of  the  humerus.  The  treatment  is  just  the  same  as 
for  fractured  clavicle — active  movements,  constantly  increasing, 
free  from  pain.     The  result  in  both  cases  was  perfect. 

Fractures  of  the  Humerus. — Fracture  of  upper  end : 
separation  of  the  epiphysis.     Fracture  of  the  surgical  neck. 

The  displacement  in  these  fractures  varies  very  much 
according  to  the  degree  of  force  which  produces  the  fracture, 
from  very  little  displacement  of  the  shaft  upwards  and  inwards, 
simulating  dislocation.  In  some  cases  there  is  a  dislocation  of 
the  head  as  well.  Of  this  latter  type  one  case  only  has  come 
under  my  care,  and  the  head  was  reduced  and  a  good  result 
was  ultimately  obtained  on  the  usual  principles  of  (treatment. 

Treatment. — This  is  the  same  as  for  fractured  clavicle, 
though  passive  movement  may  be  used  more  in  the  endeavour 
to  abduct  the  humerus  from  the  side.  It  has  struck  me  that 
in  some  bad  cases  an  abduction  splint  at  night  might  be  useful 
in  order  to  keep  up  the  range  of  movement  in  the  shoulder 
joint.  If  there  is  marked  displacement  of  the  lower  fragment 
upwards  and  inwards,  in  addition  to  the  sling,  extension  can 
be  placed  over  the  forearm  just  below  the  elbow  joint.  Active 
movements  from  the  first  are  carried  out ;  in  many  cases  where 
only  writing  requires  to  be  done,  such  duties  could  be  under- 
taken in  a  few  days. 

As  in  all  cases  there  are  exceptional  fractures,  with  ex- 
ceptional damage,  but  the  duty  of  the  doctor  is  to  give  his 
patient  the  most  useful  arm  he  can,  and  alignment  with  stiffness 
is  to  be  ignored  when  a  better  result  can  be  obtained  otherwise. 
One  point  of  importance  to  bear  in  mind  is  the  stiffness  that 
is  likely  to  occur  in  the  elbow  joint  from  too  long  a  continuance 
of  the  forearm  in  a  sling.  Not  only  should  the  angle  of  the 
sling  be  frequently  altered,  but  the  forearm  ought  to  be  taken 
out  and  gradually  let  down,  with  the  object  of  getting  the  arm 
quite  straight.  In  addition  the  patient  can  frequently  with  his 
sound  hand  carry  out  passive  movements  in  flexing  the  forearm 
up  in  an  increasing  degree.  The  advantage  is  that  he  can  tell 
how  far  to  go. 

Fracture  of  the  Shaft  of  the  Humerus. — These  cases  do 
exceedingly  well  There  is  generally  excellent  movement  in 
all  directions  in  four  weeks'  time.  Many  patients  have  returned 
to  work  in  six  weeks. 
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It  is  extraordinary  how  seldom  the  musculo-spiral  nerve 
(radial)  is  damaged,  considering  its  close  proximit}'  to  the  bone. 
In  twenty  years  I  have  had  three  cases,  one  immediatel}" 
following  the  accident,  which  at  immediate*  operation  proved 
the  nerve  to  be  intact.  The  other  two  appeared  as  usual 
about  the  third  week  after  the  fracture.  One  was  operated  on 
by  Professor  Alexis  Thomson,  the  other  went  down  to  England 
for  operation,  and  the  surgeon  there  attributed  the  implication 
of  the  nerve  to  the  early  movement,  which  apparently  in  his 
opinion  had  been  wrongly  carried  out. 

Treatment. — If  there  is  musculo-spiral  paral}\sis,  I  consider 
operation  should  be  at  once  performed,  so  that  if  there  is  a 
definite  division,  union  may  be  accomplished  at  once  with  the  best 
prospects.  For  the  fracture  itself,  the  treatment  is  monotonously 
the  same.  Forearm. in  a  sling,  with  variations  in  the  angle  of 
the  elbow  many  times  a  day ;  constant  use  of  the  fingers,  wrist, 
pronation,  and  supination  ;  endeavours  gently  to  swing  the  arm 
backwards  and  forwards  and  out  from  the  side. 

In  this  fracture,  for  the  first  few  nights  at  any  rate,  a  splint 
in  the  shape  of  a  gutter  of  poroplastic  or  gouch  splinting  should 
be  applied  to  the  arm  with  slip  knots.  The  splint  should 
project  three  or  four  inches  below  the  elbow,  so  that  the  patient, 
if  he  turned  on  the  injured  side,  is  not  likely  to  produce 
distortion  at  the  seat  of  fracture,  \\ith  consequent  pain.  This 
splint  is  taken  off  by  day. 

The  removal  of  the  forearm  from  the  sling  and  straightening 
at  the  elbow  joint  is  very  apt  to  be  forgotten  in  the  first  few 
days,  and  the  patient  should  be  encouraged  to 'take  the  arm  out 
and  spend  some  time  while  sitting  in  gradually  letting  the 
forearm  down  by  slow  degrees,  till  it  assumes  a  perfectly 
straight  position.  If  this  is  neglected,  there  is  a  tendency  to 
difficulty  in  straightening  the  arm  at  the  elbow  joint.  Passive 
movements  can  be  carried  out  also  by  the  patient,  who  is  the 
only  person  who  can  appreciate  the  onset  of  pain,  and  move- 
ments should  be  made  in  the  direction  of  flexion  of  the  forearm 
on  the  upper  arm,  and  abduction  of  the  arm  from  the  side,  as 
well  as  rotatory  movements.  Children  are  generally  the  best 
patients  in  many  wa}-s.  They  are  never  hurt;  they  are 
encouraged,  shown,  and  exhorted  to  carry  out  the  movements, 
which  are  generally   completely  performed  voluntarily  in  four 
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weeks'  time.  Adults  usually  take  about  six  weeks,  but  surely 
two  months  is  not  an  excessive  time  to  restore  a  patient  with 
a  fracture  of  the  humerus  to  hard  work  as  a  labourer. 

The  beginner  ^n  this  line  of  treatment  is  apt  to  be  dis- 
appointed, because  at  the  end  of  fourteen  or  .sixteen  days  union 
is  not  so  satisfactory  as  he  had  hoped.  It  is  in  the  third  and 
fourth  week  that  strong  union  is  taking  place,  and  then  it  will 
be  found  how  advantageous  it  has  been  to  keep  all  the  muscles, 
joints,  and  tendons  in  proper  trim. 

Suppose  that  union  is  delayed.  I  have  only  seen  two  cases, 
one  prolonged  for  a  matter  of  about  six  months,  owing  to  the 
ends  of  the  bone  having  been  driven  forwards  into  muscle. 
Nature  must  be  told  emphatically  that  union  is  required,  and 
though  the  patient  can  use  the  arm  without  definite  union,  it 
feels  weak,  and  cannot  do  many  ordinary  things.  Make  the 
patient  gently  knock  the  elbow  on  something  firm,  like  the 
padded  arm  of  a  chair.  The  force  is  gradually  increased. 
Slowly  and  steadily  union  tends  to  take  place.  I  have  often 
used  this  method  in  delayed  union  of  a  fractured  leg. 

Should  there  be  overlapping,  weight  and  extension  over 
the  forearm  close  to  the  elbow,  with  the  forearm  in  a  sling,  is 
helpful  to  some  extent,  but  overlapping  in  the  }'oung  can  be 
ignored,  and  an  ultimate  good  result  obtained. 

Fracture  of  the  lower  end  of  the  Humerus  and  Separation 
of  the  Epiphysis. — All  fractures  close  to  joints  are  difficult  to 
treat,  because  undue  movement,  and  consequently  pain,  are 
likely  to  result  at  the  site  of  injury.  The  greater  early  fixation 
the  more  likely  is  there  to  be  trouble  on  attempted  movement. 
The  children  of  the  working  classes,  in  whom  this  fracture  is 
often  seen,  should  be  treated  in  the  early  stages  as  in-patients 
of  a  hospital,  as  constant  attention  cannot  be  obtained  at  home, 
owing  to  the  occupation  of  the  parents.  In  addition,  a  child 
can  easily  simulate  movement  at  the  elbow  by  flexion  at  the 
shoulder  joint  and  bending  the  head  forwards.  Movement  at 
the  elbow  should  always  be  tested  by  holding  the  elbow  to  the 
side,  and  then  carrying  out  pronation,  supination,  flexion,  and 
extension. 

Treatment. — A  sling  supporting  the  wrist  and  forearm, 
frequently  varied  during  the  day,  active  movements  of  the  hand 
and  forearm  at  once.    A  child  should  be  encouraged  to  gradually 
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increase  the  flexion  and  extension  at  the  elbow,  but  should 
never  be  hurt  unless  there  has  been  previous  fixation.  A 
week's  fixation  means  a  week's  work  to  overcome  the  stiffness 
caused,  and  in  addition  pain  and  so  loss  of  confidence  of  the 
patient  in  the  doctor.  Pronation  and  supination  are  usually 
quite  good,  as  it  is  rare  to  see  an  injury  of  the  head  of  the 
radius  in  children.     I  have  only  seen  one  case  of  that. 

I  have  no  trouble  with  children,  because  they  are  never 
hurt,  as  I  have  already  said.  Hurt  them  once,  and  they  are 
afraid,  unless  many  apologies  are  made,  with  promises  not  to 
hurt  them  again.  Do  not  touch  the  child  much,  make  him  do 
what  is  asked,  with  praise  and  encouragement.  Limitation  in 
flexion  and  extension  are  the  main  troubles,  but  have  patience, 
and  it  is  wonderful  how  improvement  results  even  very  slowly. 
Make  the  child  extend  its  own  arm,  and  push  and  flex  it 
towards  the  shoulder  rather  than  to  the  mouth,  and  with  the 
elbow  to  the  side,  and  urge  him  to  do  a  little  more  each  day. 
This  should  be  done  often  during  the  day.  About  the  third 
week  extension  can  be  helped  greatly  by  encouraging  the  child 
to  carry  light  weights  in  the  hand,  or  by  the  application  of 
adhesive  plaster  to  the  forearm  and  a  light  weight  attached 
thereto.  Whenever  an  attempt  is  made  to  straighten  the 
forearm  on  the  upper  arm,  and  a  point  is  reached  when  it 
springs  back  a  little  on  the  endeavour  to  straighten,  that  is  due 
to  muscle  action,  and  can  be  gradually  overcome  by  mild 
continuous  pressure  and  massage,  but  not  to  cause  pain. 

Fracture  of  the  Olecranon. — The  frequency  of  this  fracture 
varies  with  the  weather  and  the  trade  in  bananas  and  oranges. 

The  gap  varies  greatly,  but  no  matter  what  it  is,  no  operation 
is  called  for  as  a  rule.  Full  useful  function  will  result  by 
means  of  active  movement,  beginning  at  once,  and  the  gap 
will  gradually  diminish. 

Treatment. — A  sling,  and  active  movements  on  the  same 
principles  as  have  been  so  often  mentioned. 

Fracture  of  the  Shaft  of  the  Ulna. — This  is  treated  on 
exactly  the  same  principle  of  active  movement,  increasing,  and 
short  of  pain.  If  displacement  is  great  it  might  be  wise  to 
operate  and  get  the  fragments  into  better  opposition,  but  as 
I  am  addressing  the  general  practitioner,  I  advise  no  operation, 
but  to  seek  for  good  functional  results,  and  they  will  be  attained 
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by  adhering  to  these  principles  of  constant  early  active  move- 
ment, and  no  splints,  unless  really  emphatically  needed  in  an 
exceptional  case,  when  as  a  rule  a  small  short  "  gutter "  splint 
of  poroplastic  may  be  applied,  not  to  interfere  with  wrist,  finger> 
or  elbow  use. 

Fracture  of  the  Radius  (Head). — This  fracture  occurs  much 
more  frequently  than  is  thought.  It  is  due  to  a  fall  on  the 
outstretched  hand,  directly  up  and  down,  and  the  force  is 
transmitted  up  the  radius  very  directly  till  it  reaches  the  condyle 
of  the  humerus.  It  is  comparable  to  Bennett's  fracture  of  the 
thumb.  The  hand  is  in  pronation  when  the  force  is  applied, 
and  a  portion  of  the  head  is  broken  off  in  the  joint.  These 
cases  are  not  satisfactory  and  there  is  much  pain  on  pronation 
and  supination  which  are  very  poor. 

The  results  of  treatment,  though  not  as  good  as  one  would 
desire,  are  still  excellent  but  very  slow. 

Treatment. — This  is  exactly  on  the  same  lines  as  already 
stated — sling  during  the  restful  periods,  with  varied  angle 
often  during  the  day,  and  active  movements  constantly 
progressing. 

Fracture  of  the  Shaft  of  the  Radius. — This  bone  is  not 
often  broken  alone.  Chauffeur's  fracture  is  a  variable  one,  but 
may  be  seen  a  few  inches  above  the  wrist  as  well  as  transverse 
lower  down.  The  results  are  very  good,  but  any  obvious  dis- 
placement should  be  rectified  under  an  anaesthetic. 

Treatment  is  the  same  as  for  other  fractures,  but  in  addition 
there  should  be  much  attention  paid  to  the  movements  of  the 
wrist  and  fingers,  and  it  is  extraordinary  to  see  a  person 
carrying  out  quite  a  marked  degree  of  pronation  and  supination 
in  the  course  of  a  few  days,  without  any  pain. 

Fractures  of  the  Lo-wer  End  of  the  Radius. — Colles' 
fracture  is  an  extremely  common  fracture,  especially  in  elderly 
women.  It  is  rarely  properly  "set"  among  the  cases  that  have 
come  under  my  notice.  Sir  Robert  Jones'  method  is  the  best 
method  that  I  know.  A  well-set  Colles'  fracture,  by  active 
movements  at  the  wrist  and  use  of  the  fingers,  would  probably 
be  using  the  hand  for  light  things  in  a  matter  of  a  week  or  ten 
days.  Unfortunately  cases  have  been  associated  with  displace- 
ment, and  have  not  been  set,  but  the  results  obtained  by  active 
movements,  and  here  especially  with  massage,  produce  a  hand 
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which  is  perfect  as  far  as  functional  results  are  concerned,  though 
local!}'  there  is  the  obvious  and  characteristic  displacement. 

Treatment. — Colles'  fracture  should  always  be  set  if  possible, 
and  then — if  required — short  splints  to  keep  the  fragments  in 
place  for  a  few  days,  with  daily  removal  of  splints  and  active 
movement.  If  the  fracture  has  existed  for  some  time  unset, 
the  endeavour  should  be  to  obtain  good  functional  result,  which 
is  usually  obtained. 

Naturally,  much  depends  on  the  patients  and  their  co- 
operation. Usually  when  the  method  of  treatment  is  explained 
to  the  patient,  that  a  good  result  depends  on  the  personal 
factor,  he  will  enter  into  the  exercises,  especially  when  he 
knows  that  pain  is  a  bad  sign.  In  hospital  the  friendly  rivalry 
of  patients  with  similar  fractures  goes  a  long  way,  and  they 
also  have  the  mental  satisfaction  of  massage,  which,  with 
encouragement  in  active  movement,  is  certainly  of  benefit. 

Anyone  who  has  followed  my  cases  for  some  time  is  con- 
vinced that  remarkable  results  are  obtained,  but  there  seems 
to  be  some  latent  fear  among  juniors  to  carry  it  out,  once  they 
have  no  senior  to  depend  on.  During  the  latter  portion  of 
the  war  period,  several  students  of  mine  had  gone  as  residents 
to  hospitals  in  England  and  Scotland.  They  carried  out  these 
methods  much  to  the  horror  of  other  medical  and  surgical 
people,  but  I  heard  how  excellent  the  results  had  been  and 
how  surprised  the  other  medical  people  were. 

Fracture  of  Both  Bones  of  the  Forearm. — These  fractures 
are  usually  seen  in  children  and  are  as  a  rule  of  the  "  greenstick  " 
variety,  with  marked  bending  towards  the  ulnar  side.  They 
should  be  broken  completely  through  under  an  anaesthetic,  and 
after  that  a  sling  and  active  movements  in  the  usual  way. 
Occasionally  there  may  be  a  "  sag "  at  the  fracture  downwards 
and  here  a  small  gutter  splint  of  poroplastic  may  be  applied 
but  it  should  not  interfere  with  active  movement.  The  whole 
principle  in  this  paper  is  to  give  the  patient  a  useful  arm  in 
the  shortest  time  and  with  best  results.  I  know  no  other 
treatment  that  will  do  the  same. 

In  conclusion  my  findings  are  that  this  method  of  treatment 
will  assuredly  become  the  recognised  practice.  It  is  the  natural 
treatment,  and  my  position  is  only  that  of  being  a  recogniscr 
of  nature. 
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3.   KERATODERMIA   BLENORRHAGICA. 
By  DAVID  LEES,  D.S.O.,  M.A.,  M.B.,  F.R.C.S.E. 

The  cutaneous  eruptions  which  follow  on  gonococcal  infection 
were  first  mentioned  by  Pedoux  in  1872,  and  may  be  divided 
into  five  main  groups:  (i)  Gonococcal  Ulcers;  (2)  Erethema ; 
(3)  Urticaria ;  (4)  Haemorrhage  and  Bullous  Dermatitis ; 
(5)  Hyperkeratosis. 

With  the  exception  of  the  first  group  all  are  toxic  mani- 
festations, and  occur  only  in  very  severe  cases  of  infection,  and 
often  with  an  associated  poly-arthritis.  The  most  interesting, 
because  the  most  distinctive  toxic  rash,  is  a  hyper-keratosis, 
which  is  better  known  as  Keratodermia  Blenorrhagica. 

Historical. — The  condition  was  first  accurately  described 
in  1893  by  Vidal,^  and  the  first  authentic  case  in  Britain  was 
reported  in  19 10  by  Sequeira  and  Turnbull.-  Forty-seven 
cases  altogether  have  now  been  recorded,  but  the  number 
would  doubtless  be  considerably  augmented  if  all  cases  of 
gonococcal  arthritis  were  more  closely  examined.  During  the 
last  five  years  eight  cases  have  come  under  the  author's 
observation,  and  in  all  of  them,  with  one  exception,  there  has 
been  present,  as  in  most  of  the  published  cases,  an  associated 
urethritis  and  arthritis,  while  in  several  of  them  other  com- 
plications such  as  conjunctivitis,  iritis,  and  endo-carditis  co- 
existed. 

Etiology  and  Pathology. — The  condition  may  appear  at  any 
time  during  an  attack  of  acute,  sub-acute  or  chronic  gonorrhoea. 
It  may  recur  with  successive  attacks,  and  in  one  of  Winkelreid 
Williams^  reported  cases,  the  skin  condition  appeared  thirteen 
years  after  an  attack  of  arthritis. 

It  is  commoner  in  males  than  in  females,  and  in  the  latter 
more  so  during  pregnancy  and  the  puerperium  than  in  the 
non-gravid  state.  The  youngest  recorded  case  is  by  Roberts,* 
in  a  girl  4  )'ears  of  age.  Gonococci  have  only  once  been 
demonstrated  in  the  cutaneous  lesion,  but  they  have  frequently 
been  grown  in  blood  culture  during  an  attack,  thus  suggesting 
a  close  association  between  the  infecting  organism  and  the 
cutaneous  condition.     Baermann  ^  and  Hierfordt  ^  have  pointed 
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out  that  the  skin  condition  wanes  and  waxes  according  as  the 
urethral  condition  retrogresses  or  otherwise,  although  this  is 
not  so  in  the  associated  arthritis.  Norris^  suggests  that  the 
difficulty  in  demonstrating  the  organism  in  the  skin  lesions 
may  be  due  to  the  fact  that  the  skin  is  subject  to  changes  of 
temperature,  and  is  invested  chiefly  by  squamous  epithelium, 
and  as  such  not  a  favourable  habitat  for  the  organism. 

It  is  much  more  likely,  however,  that  the  lesion  is  a  toxic 
local  manifestation  of  the  general  systemic  infection,  and  this 
view  is  supported  by  the  frequent  co-existence  of  other  systemic 
lesions,  by  the  almost  constant  accompanying  cachexia,  muscle 
wasting,  and  general  anaemia.  In  the  two  cases  under  ob- 
servation, and  of  which  photographs  and  casts  are  shown,  all 
these  three  conditions  were  present,  and  in  one  of  them  a 
poly-arthritis  and  conjunctivitis.  The  condition  has  been  de- 
scribed as  a  pyodermia,  and  in  each  of  the  cases  reported 
here  a  staphlococcus  was  isolated  from  the  macerated  tissue, 
and  also  from  the  serum  from  under  the  keratotic  lesions,  while 
in  one  of  them  in  addition  there  was  present  a  diphtheroid 
bacillus  and  an  anaerobic  spore-bearing  bacillus. 

Jacquet,  Chauffard  and  Fiessinger  ^  tried  to  inoculate  animals 
and  healthy  individuals  with  the  serum  from  underneath  a 
keratotic  crust,  but  failed.  They  could  reproduce  the  lesion, 
however,  in  a  keratotic  patient  if  the  skin  were  previously 
macerated  by  performing  the  inoculation  under  a  watch  glass. 
They  thus  concluded  with  Buschke  ^  that  the  lesion  was  in  the 
nature  of  a  papillary  dermatitis.  French  writers  are  inclined 
to  think  that  the  condition  is  a  tropho-neurosis,  and  as  patients 
with  it  usually  suffer  from  hyperidrosis,  this  probably  plays  a 
large  part  in  the  causation  of  the  horny  excrescences. 

M'Donagh  ^"^  has  found  present  in  many  cases  a  lympho- 
cytosis of  the  cerebro-spinal  fluid  often  as  high  as  17  per  c.mm., 
and  he  is  of  opinion  that  it  is  due  to  meningeal  irritation  of 
the  trophic  fibres  in  the  posterior  nerve  roots  caused  by  the 
toxins  of  the  gonococcus.  This  condition  of  lymphocytosis 
was  not  present  in  either  of  the  two  cases  shown. 

Diagnosis. — The  lesions  are  commonest  on  the  feet  and  are 
primarily  vesicles ;  they  quickly  become  pustules,  and  finally 
the  wall  of  the  pustule  becomes  keratinised.  When  present 
on  the  prepuce  and  other  moist  areas  keratinisation  is  not  so 
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marked.  Balanitis  circinata  is  a  common  association  in  male 
patients.  On  the  scrotum  the  macerated  papules  may  closely 
resemble  the  moist  papules  of  a  generalised  syphilis.  The 
appearance  on  the  extremities  is,  when  the  condition  is  developed, 
that  of  small  conical  protuberances  of  a  dull  pink  colour.  These 
protuberances  soon  become  a  dirty  brownish  yellow,  are  horny 
to  the  touch,  and  have  surrounding  their  base  a  narrow  pink 
areola  seen  clearly  in  the  cast  of  the  back  (Fig.  II.).  The  best 
description  of  the  fully-developed  lesion  is  that  of  the  French 
authors  who  liken  it  to  "  mountain  ranges  on  a  relief  map," 
or  that  of  Sequeira  who  compares  it  to  "  sloes  embedded  in  the 
skin."  In  the  intervening  areas  the  epidermis  is  parchment- 
like and  thickened,  and  of  a  dirty  yellow  brown  colour.  At  times 
the  single  lesions  become  confluent,  and  form  an  irregularly 
shaped  horny  mass  of  keratinised  epithelium  as  seen  in  the 
heel  in  Fig.  1 1 1. 

Microscopically,  there  is  a  marked  leucocytic  infiltration 
of  all  the  layers  of  the  skin,  especially  of  the  dermis  and 
epidermis.  The  condition  is  always  symmetrical,  and  occurs 
chiefly  on  the  balls  of  the  great  toe,  the  margins  of  the  sole 
and  the  heel.  The  hands  may  be  affected  but  less  commonly, 
and  only  in  severe  cases  the  condition  may  be  seen  on  the 
trunk  and  on  the  extremities.  The  nails  and  nail  bed  may 
be  affected,  and  after  great  thickening  may  slough  off  in  a 
complete  cast.  The  onset  is  usually  gradual,  even  in  a  case 
accompanying  acute  infection.  There  usually  is  an  associated 
arthritis,  while  anaemia  and  miuscle  wasting  are  prominent 
features. 

Prognosis. — Although  the  general  blood  infection  is  a 
severe  one,  the  lesions  react  well  to  treatment.  In  some  cases, 
however,  there  is  a  tendency  to  relapse,  and  recurrence  with 
each  fresh  attack  of  gonococcal  infection  is  not  uncommon. 

Treatment. — The  first  essential  is  treatment  of  the  original 
infection  of  the  genito-urinary  tract.  Little  local  treatment 
is  required  for  the  skin  condition,  and  perhaps  the  most 
effective  application  is  a  lotion  of  equal  parts  of  liquor 
arsenicalis  and  vin.  ipecac,  in  spir.  vin.  rect.  General 
hygienic  treatment  is  essential.  The  value  of  vaccine  treat- 
ment in  combating  the  general  toxaemia  and  in  hastening 
the  resolution  of  the  skin  condition  is  recorded  in  practically 
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all  the  published  cases.  The  exceptions  are  those  of  Montpclier  ^^ 
and  Lundie/-  the  latter  mentioning  a  case  in  which  the  condition 
actually  developed  during  the  administration  of  vaccine. 

In  two  cases  which  previously  came  under  the  author's 
observation  in  military  hospitals  during  the  War,  vaccines  and 
all  other  forms  of  treatment,  both  local  and  general,  failed. 
Salvarsan,  in  small  doses,  was  exhibited  and  the  condition 
rapidly  cleared  up.  In  both  of  these  cases  the  patients  w^ere 
extremely  ill  and  emaciated,  and  made  excellent  recoveries 
under  arsenic,  although  in  neither  was  there  any  evidence 
clinically  or  serologically  of  syphilis. 

Subsequent  to  treatment,  it  is  noteworthy  that  in  this 
condition,  in  spite  of  the  severity  of  the  skin  lesion,  no  scarring 
is  left,  and  the  reddish  brown  pigmentation  seen  in  the 
photographs  quickly  disappears. 

The  first  case  shown  was  treated  with  vaccines,  the  second 
with  novarsenobillon  in  doses  of  0-15  to  0-3  grams. 

Case  I. — Male,  aged  22.  Admitted  to  hospital  31st  March  192 1, 
with  a  history  of  infection  seven  weeks  previously.  Urethral  discharge 
was  of  six  weeks'  duration,  balanitis  of  fourteen  days,  and  multiple 
arthritis  of  fourteen  days'  duration. 

On  admission  a  purulent  urethral  and  sub-preputial  discharge  was 
present,  the  former  of  which  contained  gonococci.  There  was  frequency 
of  and  pain  on  micturition.  The  urine  contained  pus  in  both  first  and 
second  urine  glasses.  Balanitis  circinata  was  typical.  The  prostate 
and  both  vesicles  were  enlarged  and  tender  on  palpation.  Both 
knee  and  both  ankle  joints  and  the  left  shoulder  joint  were  red,  tense, 
and  swollen.  On  the  scrotum,  the  abdomen,  and  on  the  back  there 
were  scattered  papulo-pustular  lesions  which  resembled  at  first  a 
commencing  rupia,  but  which  quickly  became  keratinised.  On  both 
feet  there  were  a  few  papules  of  translucent  appearance,  which  quickly 
assumed  the  horny  character  seen  in  the  casts. 

Syphilis  was  eliminated  by  three  consecutive  dark  ground  examina- 
tions of  the  serum  from  lesions,  and  by  a  "negative"  Wassermann  test 
repeated  and  confirmed  later.  The  cerebro-spinal  fluid  showed  no 
increase  of  cells,  no  excess  of  globulin,  and  the  Wassermann  test  of 
it  was  "negative."  The  gonococcal  complement  fixation  test  was 
"positive."  Cultures  of  the  skin  lesion  showed  staphylococci  only. 
Liq.  arsenicalis  and  vin.  ipecac,  in  spir.  vin.  rect.  was  applied  to  the 
balanitis,  which  cleared  up  quickly  in  four  to  five  days,  and  olive  oil 
was  applied  locally  to  the  feet  and  back. 
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In  addition  to  local  treatment  of  the  urinary  tract,  vaccines  in  very 
large  doses  were  administered  at  weekly  intervals  after  initially  desensi- 
tising the  patient.  When  the  urethral  and  prostatic  condition  became 
sub-acute,  massage  of  the  prostate  and  vesicles  was  carried  out  at 
intervals  of  four  days. 

Both  urethral  and  skin  condition  reacted  quickly  to  treatment,  and 
in  five  to  six  weeks  all  symptoms  had  cleared  up  in  the  urethra,  in  the 
prostate  and  vesicles,  and  in  the  joints  and  the  skin,  and  the  patient 
was  able  to  leave  hospital  six  weeks  after  admission,  the  skin  condition 
showing  a  dark  mottling,  but  no  induration  at  the  site  of  the  keratotic 
lesions.  All  the  gross  signs  and  symptoms  had  then  cleared  up,  and 
the  patient,  who  is  still  attending  hospital  as  an  out-patient,  now  shows 
no  sign  of  any  previous  gonococcal  infection. 

Case  IL — Female,  aged  63.  Admitted  to  hospital  22nd  March  1920, 
with  a  history  of  a  condition  which  began  on  the  palms  of  the  hands 
six  years  previously,  disappeared,  and  recurred  on  the  feet  four  years 
later.  At  that  time  the  hypertrophied  tissue  was  removed  with  a  sharp 
spoon  but  recurred  two  or  three  months  later  on  the  same  area. 

There  was  no  definite  history  of  a  previous  gonococcal  infection 
obtained,  but  a  history  of  frequency  of  micturition  and  subsequent 
joint  trouble  some  18  to  20  years  previously. 

On  admission  there  was  present  some  stiffness  of  both  knee  joints, 
but  no  gross  arthritic  lesion.  The  genital  organs  were  atrophied,  and 
there  was  no  evidence  clinically  or  serologically  of  a  present  or  past 
syphilis.  The  cerebro-spinal  fluid  showed  no  increase  of  cells  or  excess 
of  globulin  and  a  "  negative  "  Wassermann.  Gonococcal  complement 
fixation  test  of  both  blood  and  cerebro-spinal  fluid  was  "negative." 

On  the  ball  of  the  large  toe,  on  the  heel,  and  along  the  outer  aspect 
of  both  feet  large  horny  growths  were  present,  those  on  the  heel  having 
run  together  into  a  large  keratotic  mass.  Several  similar  horny 
excrescences  were  present  round  the  ankles  and  on  the  front  of  the 
legs.  Staphylococci,  diptheroids,  and  an  anaerobic  spore  bearing  bacillus 
were  isolated  in  culture  frdtn  the  horny  growth. 

Local  treatment  consisted  in  rest  and  in  the  application  locally  of 
a  paint  containing  liq.  arsenicalis,  vin.  ipecac,  and  spin  vin.  rect. 
General  treatment  consisted  of  tonics  and  the  administration  of  small 
doses  of  novarsenobillon  from  0.15  to  0.3  grammes,  and  under  this  the 
horny  masses  disappeared  in  about  two  months  but  recurred  three 
months  later,  and  this  time  with  more  typical  keratotic  appearance. 
The  condition  cleared  up  completely  again  after  six  weekly  doses 
of  novarsenobillon. 

I  have  heard  from  this  patient  that  the  condition  has  again  recurred. 
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I.  Photograph  of  Cast  of  Foot  of  Case  I.  H."  Photograph  of  Cast  of  Back  of  Case  I. 

III.  Photograph  of  Cast  of  Foot  of  Case  II. 
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though  to  a  much  less  extent,  after  being  absent  for  six  months ;  and  it 
is  proposed  to  give  a  course  of  gonococcal  vaccine  to  this  patient 
during  the  next  few  weeks  to  test  the  effect  of  its  administration  in  a 
case  where  arsenic  has  failed  to  more  than  temporarily  clear  up  the 
clinical  signs. 

References. — ^  Vidal,  E.,  A7i?iales de  Dervmtologie et de  Syphilographiey 
1893,  p.  3.  -  Seqiieira,  J.  PL,  and  Turnbull,  Brit.  Jour.  Dermat.^  iQiOj 
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Emeritus-Professor  F.  M.  Caird,  C.M.G.,  President,  in  the  Chair 

I.  Original  Communication 

PHYSICAL  EDUCATION   IN  THE  UNIVERSITIES 
OF  THE  U.S.A. 

By  R.  TAIT    M'KENZIE,  M.D.,  LL.D.,  Professor  of  Physical  Education 
and  Physical  Therapy,  University  of  Pennsylvania. 

I  CONSIDER  it  a  great  privilege  and  pleasure  to  appear  before 
this  Society  in  this  old  City  of  Edinburgh.  I  feel  as  if  I  were 
coming  home,  because,  amongst  my  earliest  recollections  is 
seeing  in  my  father's  study  at  the  Manse  the  cards  admitting 
him  to  the  classes  in  Divinity  in  Edinburgh  University.  I  also 
come  from  a  University  which  owes  a  great  deal  to  Edinburgh. 
Dr  John  Morgan,  about  1740,  came  to  Edinburgh,  took  his 
medical  course  and  returned  to  Philadelphia,  his  native  city, 
founding  the  Medical  School  of  the  University  of  Pennsylvania 
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on  the  lines  of  your  Medical  School  in  Edinburgh,  and  we  of  the 
Faculty  have  tried  as  well  as  we  can  to  live  up  to  the  traditions 
he  brought  over  at  that  time.  We  also  owe  another  of  our 
early  Pennsylvanians  to  Edinburgh.  The  first  Provost  of  the 
University,  William  Smith,  was  an  Edinburgh  man.  He  showed 
the  characteristic  conservatism,  mingled  with  enterprise  that  we 
associate  with  Edinburgh,  because,  when  he  became  involved  in 
the  controversy  which  led  to  the  Revolution,  he  was  a  Tory,  and, 
like  the  man  whose  mother  pointed  him  out  marching  past  in 
the  regiment,  he  was  the  only  one  in  step.  As  a  result,  he  was 
put  in  prison,  and,  while  in  prison,  he  carried  on  his  classes,  his 
students  coming  to  him  in  the  gaol,  and  in  his  spare  time  he 
wooed  and  won  the  gaoler's  daughter  and  married  her.  Then 
we  were  brought  up  on  the  great  tradition  of  the  Edinburgh 
School  of  Anatomists,  and  I  remember  very  well  that  in  1904, 
when  I  had  to  make  a  decision  as  to  whether  I  should  go  on 
with  anatomy,  because  at  that  time  I  was  Lecturer  on  Anatomy 
at  MacGill,  or  whether  I  should  go  into  Physical  Education  and 
accept  a  very  flattering  offer,  the  great  anatomical  succession 
which  had  dominated  Edinburgh  was  very  much  in  my  mind, 
having  been  drilled  into  us  by  my  chief,  Dr  Francis  J.  Shepherd. 
It  seemed  to  me  that  the  great  minds  that  had  reaped  so 
thoroughly  the  field  of  anatomy  left  nothing  further  for  us 
but  a  few  gleanings,  while  this  field  of  physical  education  was 
before  us  with  practically  no  workers,  or  very  few,  and  it  was  for 
that  reason  that  I  accepted  the  Chair  which  was  then  founded 
in  the  University  of  Pennsylvania,  the  Chair  of  Physical 
Education,  a  new  Chair,  the  occupant  of  which  was  to  give 
training  in  Physio-Therapy,  Hydro-Therapy  and  Electro- 
Therapy,  to  the  medical  student,  and  also  to  give  a  course 
of  lectures  to  the  graduate  students  in  Public  Health,  the 
application  of  Exercise  to  Municipal  Playgrounds,  School 
Systems,  and  other  such  questions.  Among  my  most  im- 
portant duties  was  to  be  the  physical  examination  of  all 
incoming  students  as  part  of  their  entrance  to  the  University, 
the  design  of  courses  of  exercise  for  them,  the  general  super- 
vision of  their  health,  and,  to  a  certain  extent,  the  regulation  of 
their  athletic  activities.  Since  that  time  there  has  been  a 
remarkable  change  in  the  attitude  of  the  educational  world 
toward  this  subject,  especially  in  America  and  Canada.     The 
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American  Universities  differ  a  good  deal  from  the  Universities 
of  the  old  land  in  that  there  are  three  distinct  types.  You  have, 
first  of  all,  the  State  University,  endowed  by  the  State,  which 
forms,  as  it  were,  the  culmination  of  the  State  Educational 
system  ;  Institutions  which  constantly  send  Commissions  or 
individuals  on  missions  to  discover  what  are  the  best  or  at  least 
the  latest  developments  in  the  educational  world.  They  can 
introduce  new  ideas  and  new  courses  without  the  necessity  of 
upsetting  long-standing  traditions,  or  of  disturbing  what  might  be 
called  "  vested  interests."  Then  }'ou  have  the  Colleges  founded 
by  a  group  or  an  individual — a  sort  of  proprietory  Institution  as 
we  might  call  them — supported  wholly  by  voluntary  contributions, 
their  policy  frequently  dictated  by  those  who  support  them. 
One  of  those  Colleges  elected  a  new  President  who  thought  that 
the  elective  system  of  study  had  been  carried  too  far,  and  that 
more  subjects  should  be  made  compulsory  for  the  Degree,  He 
was  met  at  a  meeting  of  the  Board  of  Trustees  by  violent 
opposition,  one  of  its  members  remarking  with  horror,  "  Why, 
you  are  trying  to  turn  the  dear  old  place  into  an  Educational 
Institution ! "  Those  Institutions  have  their  place  in  the 
Educational  system,  but  there  is  a  third  class  also  to  which 
the  University  of  Pennsylvania  belongs.  The  University  of 
Pennsylvania  was  founded  by  Benjamin  Franklin  and  a  group 
of  his  friends  as  a  private  Institution,  and  has  gradually 
expanded,  until  it  is  supported  partly  by  the  State  and 
partly  by  private  donations.  It  began  with  a  College 
Department  only,  but  it  now  represents  a  cluster  of  Faculties, 
the  College  or  Academic  Faculty  being  one  only,  with  various 
Scientific  Schools,  Engineering,  Finance,  Fine  Arts,  Law, 
Medicine  and  Dentistry  being  included  in  the  bod}-.  In  all, 
we  have  now  about  11,000  students,  and  the  supervision  of  such 
a  large  body  of  men,  not  more  that  one-fifth  of  whom  are  in 
residence,  is  the  problem  that  confronts  the  Director  of  Physical 
Education.  Since  the  Department  was  founded,  about  90  per 
cent,  of  those  Institutions  that  are  represented  on  the  Carnegie 
Foundation  have  adopted  some  form  of  physical  education  as 
part  of  their  regular  College  curriculum.  In  almost  all  these 
cases,  the  education  is  directed  by  a  physician  who  is  a  member 
of  the  Faculty,  and  physical  education  ranks  on  an  absolute 
equality  with    the  other   work — that    is   to   say,   students   get 
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credited  with  the  same  credit  and  are  subject  to  the  same 
penalties  that  are  attached  to  any  other  subject.  It  is  quite 
possible  for  a  student  to  have  his  Degree  withheld  because  he 
has  not  fulfilled  his  requirements  in  physical  education. 

I  will  describe  the  way  in  which  the  work  is  started  with  an 
incoming  student. 

When  he  registers  at  the  Bursar's  office,  he  receives  a  card 
which  tells  him  to  report  at  the  office  of  the  gymnasium.  He 
reports  with  this  card  and  there  receives  an  appointment  for 
his  physical  examination.  On  this  card  he  is  told  to  report  at 
such  and  such  an  hour,  undressed  and  bathed,  and  he  is  supplied 
with  a  blank,  which  he  is  to  fill  up  in  the  meantime,  containing  a 
series  of  questions  somewhat  like  an  insurance  blank,  except 
that  the  questions  are  chosen  with  an  entirely  different  object. 
This  blank  first  asks  his  name  and  age,  then  his  national 
origin,  because  in  the  United  States  there  are  very  few  native 
born  of  the  second  or  third  generation,  and  the  answer  may  give 
us  valuable  information  ;  then  follow  two  questions,  one  of  which 
asks  what  manual  labour,  if  any,  or  what  work  or  occupation  he 
has  had  before  coming  to  College.  We  find  that  a  great  many 
students  have  earned  the  money  that  brings  them  to  College  by 
the  sweat  of  their  brow,  and  that  is  an  important  thing  to  find 
out.  The  next  question  asks  what  sports  or  games  he  has 
engaged  in.  Now,  the  object  of  these  two  questions  is  to  find 
out  whether  he  has  led  an  outdoor  or  an  indoor  life,  whether  he 
has  been  accustomed  to  hard  physical  work  or  whether  he  has 
been  a  school  boy,  whether  he  has  been  active  athletically  or 
whether  he  has  been  sedentary.  The  form  then  goes  on  to 
ask  what  illnesses  have  kept  him  in  bed  for  two  weeks  or  more, 
and  another  question  asks  if  he  has  any  remaining  effects  from 
any  previous  illness,  accident,  or  operation.  At  first  we  asked 
them  if  they  had  ever  been  ill  and  they  usually  said  "  No,"  but 
a  student  is  much  more  apt  to  remember  if  he  has  been 
confined  to  bed  by  illness.  This  gives  us  a  very  good  idea 
of  whether  there  is  anything  requiring  special  attention  in 
the  examination  which  is  about  to  be  made.  The  form  then 
goes  on  to  ask  questions  about  the  respiratory  system  and 
about  the  circulatory  system,  the  digestive  system  and  the 
genito-urinary  system.  We  thus  get  answers  that  enable  the 
examiner   to   take  up  with    the  student    any  special   difficulty 
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which  he  may  have  had,  to  be  on  the  lookout  for  an  unsound 
abdominal    wall    after   an    operation    for    appendicitis,   or   for 
tuberculosis,  or  for  a  history  of  rheumatism  in  the  examination  of 
the  heart.     The   student  then  goes  into  the  examining  room. 
On  the  floor  of  the  examining  room  there  are  two  foot-prints 
painted  on  a  certain  spot  on  which  the  student  is  told  to  stand. 
He  is  directly  in  front   of  a  mirror  and  the  examiner  stands 
behind  him,  slightly  to  one  side,  so  that  he  can  look  at  his  back 
and  profile,  and  by  looking  in  the  mirror  can  see  his  full  face. 
Another  mirror  is  so  arranged  that  the  student  can  see  his  own 
back,  without  moving,  and  defects  of  posture  can  be  pointed  out 
without  changing  his  position.     The  examiner  now  dictates  bis 
examination  to  a  clerk.     First,  the  general  posture — and  we  lay 
great  stress  on  the  way  he  carries  himself — we  record   if  the 
chest  is  carried  well  forward  or  if  it  is  sunken  and  his  abdomen 
protruding,  if  there  is  an  unevenness  of  the  shoulders  or  if  there 
is  any  lateral  deviation  of  the  spine.     His  posture  would   be 
marked  "  Good,"  "  Fair,"  or  "  Poor."     His  shoulders  would  be 
marked  "  Right  low  "  or  "  Left  low."     If  there  is  scoliosis,  it  is 
noted.     When  still  in  the  same  position,  his  legs  are  marked 
as  being  "  Straight "  or  "  Bowed,"  or  "  Knock-kneed,"  and  his 
feet   "  Flat "  or   "  Normal,"   or   any   deformity   is   noted.     The 
state  of  his  nutrition  is  noted,  the  am.ount  of  subcutaneous  fat, 
the  condition  of  his  muscles  and  of  his  veins.     He  is  then  told 
to  lie  down  on  a  padded  table  on  his  back,  and  while  he  takes 
that  position  the  examiner  goes  over  to  the  desk  and  makes  out 
any    prescriptions    that    may    be    necessary  as  a  result    of  the 
examination  of  his  posture.     If  he  has  a  drooping  right  shoulder 
he  gets  what  we  call  a  "  Right  low  "  card — a  card  with  a  series 
of  exercises  designed  to  raise  that  shoulder.     If  his  feet  are  flat 
he  gets  a  "  Flat  foot "  card.     The  clerk  makes  out  these  cards 
and  lays  them  on  the  desk  beside  him  to  explain  to  the  student 
at  the  end  of  the  examination.     We  then  go  over  the  heart, 
auscultate  the  heart  and  the  apices  of  the  lungs.     If  there  is 
no    history  of  tuberculosis  and  nothing  to  point    to  anything 
suspicious    in    the    respiratory    or    cardiac    regions,    we   go    no 
further,   but   if  there   is   any   history    of  pleurisy    or  suspicion 
of  tuberculosis  the  examination  is  made  much  more  completely. 
If  there  is  anything  to  lead  to  suspicion  of  cardiac  weakness, 
the  examination  of  the  heart  is  continued  by  taking  the  blood- 
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pressure  and  the  pulse  after  exercise,  the  exercise  consisting  of 
fifty  steps  of  stationary  running,  which  gets  the  heart  pumping 
pretty   well.     We    also    note   the  speed  with  which   the   heart 
returns  to    its  normal   rate.     After  this,   he  is  given  one  test 
for  his  hearing.     A  tuning-fork   with   200  vibrations   giving  a 
medium  tone  is  used  as  a  standard.     He  is  then  given  a  test  of 
distant  vision,  with   glasses    if  he  wears  glasses,   because   our 
attempt  is  not  to  make  a  very  close  diagnosis  but   merely  to 
tell   whether    he    has   efficient   vision   with    the    correction    if 
necessary ;  if  he  does  not  come  up  to  the  normal,  he  is  then 
given   an    appointment  with   the  specialist  at   his  office.     His 
nose,  throat,  and    teeth   are  examined    in   the  same  way.     A 
great  many  of  these  men  require  a  further  examination.     They 
are  given  an  appointment  at  the  specialist's  office,  and  they  go 
at  an  arranged  hour  and  have  this  careful  examination  made, 
but  we  make  our  routine  examination  as  simple  as  possible, 
because    the   great    majority  of  the  men   do  not    require  any 
further    examination,    and    it    would    only   take   up   time   and 
make  the  work  cumbrous  without  producing  a  sufficient  return 
for   the    extra   amount   of   work.     These   examinations   begin 
about    the     ist    October.     They    last   from    about    ii    in   the 
morning    till    i,    and    from    2.30   in    the    afternoon    till  6,  and 
we  have  five  examiners  working   in  relays  of  two  at   a  time. 
In   that  way  we  are  enabled  to  get  about  2000  examinations 
during  the  month  of  October.     Whenever  a  difficult  case  comes 
up,  one  that  requires  consultation  or  requires  further  examina- 
tion, he  is  passed  on  to  me  by  one  of  the  examiners  with  a  note, 
and  I  then  devote  the  necessary  amount  of  time  to  go  thoroughly 
into  this    particular  case.     Although    at    first    I   made   all   the 
examinations  myself,  I  soon  found  that,  with  increasing  numbers, 
it  was    impossible   to  cover   the  ground.     Frequently  we  find 
cases  which  show  the  necessity  for  this  examination.     Last  year 
a  young  man  came  who  was  apparently  normal  but  on  examina- 
tion we  found  a  very  badly  dilated  heart.     We  found  that  he 
rapidly  became  breathless,  and  that  he  had  all  the  signs  of  a 
close  approach  to   failure  in  compensation.     After  going  over 
him  carefully  and  confirming  this,  I  wrote  to  his  father  and  to 
his  doctor  and  had  him  taken  out  of  the  very  arduous  course 
that  his  father  had  laid  out  for  him  and  given  a  very  much 
lighter   course   and,   I    believe,  saved    him    from    a  very  early 
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collapse.  We  have  a  very  considerable  number  of  cases,  perhaps 
ten  or  fifteen  each  year,  that  come  in  with  the  unmistakable 
first  signs  of  tuberculosis  of  the  lungs.  Sometimes  these  men 
are  sent  home,  but  more  frequently  they  are  kept  under  observa- 
tion, given  special  feeding  and  special  treatment.  For  that 
purpose  we  have  two  or  three  College  physicians,  and  we  have 
as  a  consulting  staff  the  entire  Faculty  when  the  case  is  obscure 
and  requires  very  special  attention.  Now,  this  is  not  the  only 
work  that  goes  on  in  the  Department  during  the  month  of 
October,  because,  as  these  prescription  cards  for  corrective 
exercises  are  given,  the  student  reports  on  the  gymnasium 
floor  to  the  instructor,  who  groups  them  in  small  classes  of 
half  a  dozen  and  takes  them  over  their  corrective  exercises 
three  times  a  week  during  this  month.  At  the  same  time  there 
are  two  lectures  a  week  on  personal  hygiene  given  to  the  entire 
class.  These  lectures  cover  subjects  like  diet,  clothing,  a  few  of 
the  simpler  ideas  about  the  carrying  of  disease,  questions  of  diet, 
the  seriousness  of  venereal  diseases  as  a  menace  to  health,  and 
subjects  of  that  kind.  At  the  same  time,  the  men  who  are 
engaged  in  football  and  row^ing  all  pass  their  medical  examina- 
tion, and  receive  cards  which  are  given  to  the  manager  of  rowing 
or  football,  and  enable  him  to  enrol  himself  as  a  member  of  the 
football  squad  or  on  one  of  the  crews.  At  the  end  of  October 
we  have  covered  the  entire  incoming  class,  and  those  men  who 
are  likely  to  be  injured  by  engaging  in  heavy  sport  like  football, 
and  we  are  then  ready  to  begin  the  educational  part  of  the 
course.  Any  course  of  exercise  for  the  College  student  must 
keep  in  mind  two  things,  first,  the  correction  of  the  abnormal 
physical  life  that  a  student  must  lead.  He  is,  in  many  cases, 
spending  long  hours  in  the  laboratory,  the  architectural  student 
is  bending  over  the  draughting  board  while  daylight  lasts,  the 
chemical  engineer  is  breathing  the  fumes  of  chlorine  and  other 
gases,  so  that  the  exercises  given  should  always  keep  in  mind 
the  correction  of  a  sedentary  life,  and  should  include  setting-up 
exercises  for  the  expansion  of  the  chest,  and  the  development  of 
the  muscles  of  the  waist,  because  these  are  the  muscles  most 
neglected.  Very  few  men  neglect  the  muscles  of  the  legs, 
because  they  have  a  good  deal  of  walking  to  do,  but  they  do 
neglect  the  muscles  of  the  trunk  and  of  the  arms.  The  second 
principle  that  is  kept  in  mind  is,  that  any  course  of  exercise 
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must  be  really  an  educational  course,  that  is,  men  must  be 
taught  to  be  physically  intelligent.  I  know  that  the  term 
"  physical  education  "  is  used  very  loosely,  but  there  is  such  a 
thing  as  physical  intelligence,  and  it  is  that  physical  in- 
telligence that  has  raised  mankind  above  the  brute,  and  has 
raised  the  more  civilised  races  above  those  that  are  uncivilised ; 
it  is  that  kind  of  physical  intelligence  which  has  survived  in 
all  our  games :  the  great  fundamental  co-ordinations,  those 
co-ordinations  which  govern  locomotion — running  and  jumping  ; 
locomotion  in  the  water — swimming — climbing,  and  those  feats 
which  everyone  ought  to  be  able  to  do,  and  would  have  an 
opportunity  of  doing  if  we  did  not  live  surrounded  by  so 
many  conventions  as  we  do.  Then  there  are  those  other  great 
co-ordinations  which  have  to  do  with  fighting,  wrestling,  striking 
with  the  fist,  the  extension  of  the  fist  by  means  of  the  fencing 
foil,  the  sabre  or  the  single-stick.  The  still  further  extension  of 
the  range  by  means  of  missiles,  throwing  or  catching  of  balls, 
and  nearly  all  our  games  have  to  do  with  throwing  or  catching 
of  balls,  whether  it  is  "  fives,"  tennis,  a  cricket  ball  or  a  baseball, 
a  basket  ball  or  a  football,  and  these  have  always  been  and  can 
best  be  taught  in  some  form  of  game,  and  frequently  the  game 
has  to  be  designed  so  that  it  will  enable  a  large  number  of  men 
to  play  at  the  same  time.  There  are  very  few  places  that  can 
accommodate  a  thousand  men  all  playing  cricket  or  baseball  or 
football  at  once,  so  that  for  these  men  who  cannot  have  the 
opportunity  you  must  design  games  which  will  give  them  the 
same  kind  of  education  in  throwing,  in  catching,  in  dodging,  and 
in  jumping,  that  they  would  get  in  these  natural  games  if  they 
were  able  to  practise  them  in  the  form  in  which  they  have 
survived  up  to  the  present  time.  There  is  a  still  further  phase 
of  the  question  that  must  not  be  lost  sight  of,  and  that  is  the 
idea  of  co-operation.  We  know  that  the  boy  w^ho  has  learned 
to  sacrifice  his  individual  glory  for  the  glory  of  the  team  has 
arrived  at  about  the  same  stage  of  civilisation  as  the  savages  in 
a  tribe  which  has  consented  to  combine  with  another  tribe  under 
one  leader  in  order  to  defeat  a  third.  Games  are  important 
because  they  are  the  only  way,  or  one  of  the  few  ways,  in  which 
this  form  of  community  life  can  be  taught  to  the  boy  or  to  the 
young  man.  A  great  many  students — the  great  majority  of 
them  in  fact — can  never  become  great  athletes,  or  even  good 
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ones.      It  is  surprising  what  a  large  proportion  of  them   don't 
want  to  become  great  athletes,  but  it  is  surprising  also  how  much 
a  student  can  learn  of  an  athletic  exercise  without  becoming  an 
athlete.     It  is  not  everyone  who  can  swim  the  Channel,  and  very 
few  want  to  try,  but  anyone  of  ordinary  intelligence  can  learn  to 
take  care  of  himself  in  the  water,  he  can  learn  to  dive,  he  cai; 
learn  to  stay  under  water,  he  can  learn  to  rescue  a  person  who 
is  drowning,  he  can  learn  what  might  be  called  versatility,  he 
may  become  well  educated   in  swimming  without  becoming  a 
great  athlete.     It  seems  to  me  that  the  great  athlete  is  very 
closely  allied  to  the  great  genius  in  almost  anything  else.     We 
cannot  account  for  the  great  powers  of  a  man  in  any  particular 
athletic  exercise  by  the  tape-line  alone  ;  nothing  can  account  for 
that  fine  mental  and  physical  judgment  that  goes  to  make  a 
champion  except  the  theory  that  I  have  just  stated.     In  every 
student  community  we  find  a  few  who  are  natural  athletes  and 
take  naturally  to  competitive  sports  and  games.     It  is  just  as 
important  that  they  should  be  given  an  opportunity  of  practising 
these  games,  and  that  they  should  practise  them  under  the  best 
conditions,  as  it  is  that  a  simpler  form   of  physical  education 
should  be  given  to  the  men  who  are  never  likely  to  become 
good  or  efficient  in  any  game.     There  are  certain  conditions, 
however,  in  inter-Collegiate  competitive  athletics  which  are  very 
prominently  before  us  in  America,  and  which  I  do  not  think  are 
so  prominent  with  you   here.      In  the  first  place,  there  is   a 
tremendous    interest    in    athletic   competitions.       In    an    inter- 
Collegiate  football  game  between  Pennsylvania  and  Cornell  we 
have   usually  from   30,000  to  40,000  people  present.      In  the 
Harvard-Yale  football  game  there  will  be  probably  as  many  as 
70,000  people  drawn  together  to  witness  that  annual  contest. 
These  spectators  will  pay  anything  from  one  to  five  dollars  a-piece 
to  see  this  game.     It  becomes  a  sort  of  Derby  and  Ascot  combined. 
It  is  the  one  thing  to  which  they  look  forward  all  year.     All  the 
debutants  are  there,  all  the  friends  of  the  players,  all  the  men 
who  have  graduated  from  either  College  since  its  foundation  or 
who  know  friends  who  have,  and  the  struggle  for  tickets  is  often 
very  great.     This  has  led  to  abuses  in  the  handling  of  the  money 
involved,  and  it  has  led  of  course  to  extravagances  which  are, 
to  say  the  least,  unhealthy,  and  that  means  that  the  University 
has  sooner  or  later  to  take  more  or  less  control  of  the  accounting 
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for  these  large  sums  of  money,  and  of  redistributing  them,  so  that 
a  game  like  football  will  pay  for  those  games  and  exercises 
which  are  not  remunerative,  like  rowing,  which  is  a  costly  sport 
and  brings  in  no  revenue,  and  for  the  conduct  of  the  less 
spectacular  exercises  and  classes.  We  find  then  the  curious 
condition  of  football  financing  most  of  the  other  competitive 
sports  in  a  number  of  Colleges.  The  great  rivalry  between  the 
Colleges  has  led  to  other  abuses,  and  we  have  had  to  insist  upon 
a  certain  grade  of  scholarship  among  students  before  they  will 
be  permitted  to  represent  the  University  in  athletic  contests.  It 
used  to  be  the  case  that  a  student  who  was  very  much  wanted  in 
a  football  team— it  has  not  entirely  disappeared  either — would 
feel  himself  a  sort  of  privileged  individual,  and  he  did  not  feel 
that  the  ordinary  laws  of  the  College  applied  to  him.  It  is  told 
of  one  who  was  wanted  very  much  in  the  team  that  he  was 
down  in  his  scholarship,  and  a  sympathetic  examiner  had  to 
examine  him  on  chemistr}^  and  gave  him  two  questions.  He 
asked,  "  How  do  you  make  chlorine  ?  "  and  the  student  gave  an 
answer  which  was  wrong.  He  then  asked,  "  How  do  you  make 
sulphuric  acid  ?  "  and  the  student's  answer  was,  "  I  don't  know," 
and  the  examiner  said,  "  That  is  right ;  I  believe  that  you  don't 
know.     That  will  be  50  per  cent.,  so  you  get  a  pass." 

We  also  must  insist  upon  a  residence  rule.  In  the  United 
States  there  is  an  individual  who  is  known  as  a  tramp  athlete  ;  he 
is  the  successor  to  the  peripatetic  philosopher.  He  used  to  go 
to  one  College  and  play  football  for  the  year  and  then  disappear^ 
he  went  to  another  College  the  next  year  and  played  football  for 
that  year,  and  then  he  disappeared  from  that  College,  and  then 
he  appeared  at  a  third,  and  that  went  on  indefinitely,  so  we  now 
require  a  man  to  be  in  residence  and  pass  the  examinations  for 
one  year  before  he  can  represent  the  University  in  any  inter- 
Collegiate  competition,  and  that  has  put  a  great  damper  on  that 
sort  of  wanderer. 

Whenever  we  apply  physical  training  to  a  large  student  body 
it  is  necessary  to  have  a  very  wide  range  of  election ;  it  is  not 
possible  to  give  the  same  kind  of  exercise  to  every  man.  We 
find,  of  course,  in  the  examination,  after  sorting-out  the  different 
grades,  that  out  of  four  thousand  men  examined  there  will  be 
perhaps  three  hundred  or  four  hundred  who  should  be  under 
some  form  of  supervision — prescription  work.     It  may  be  a  man 
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with  a  dilated  heart,  who  should  do  perhaps  nothing  more  than 
play  golf,  or  walk ;  he  should  be  advised  not  to  take  part  in  any 
more  strenuous  forms  of  competition,  and  prevented  if  necessary. 
It  may  be  a  man  who  is  quite  unambitious  athletically.  He  has 
a  heavy  course,  he  does  not  feel  he  can  spare  the  time  and  he 
does  not  want  to  spare  the  time.  His  exercise  must  be  taken  in 
as  concentrated  a  form  as  possible ;  he  must  give  the  least 
amount  of  time  and  yet  get  his  credit  for  having  taken  the 
exercise ;  you  have  also  to  provide  for  the  men  who  want  to 
take  all  their  exercise  in  athletic  games,  so  that  we  have  a 
very  wide  range  of  election  given.  A  student  may  play  football 
in  the  Fall,  in  the  Winter  he  may  play  basket  ball,  and  in  the 
Spring  he  may  run  on  the  track,  or  in  the  Fall  he  may  be  in 
the  harriers  or  the  cross-country  team,  in  the  Winter  he  may 
take  the  gymnastic  classes,  and  in  the  Spring  he  may  play 
base-ball,  a  game  which  is  not  very  well  known  here,  but  in 
every  case  he  must  take  a  minimum  amount  of  exercise  under 
the  direction  of  the  Department  and  for  that  purpose  we  have 
extended  the  form  of  exercise  as  much  as  possible.  W^e  have 
riding,  polo,  cricket,  golf — in  all  about  twenty  different  forms  of 
games  or  sports  that  men  can  take — and  they  are  given,  as  I  say, 
a  very  wide  range.  The  only  thing  that  is  required  is  that 
it  must  be  taken  under  the  direction  of  the  Department,  and  that 
involves  keeping  account  of  their  attendance  and  recording 
it  so  that  they  may  receive  credit.  The  returns  of  attendance 
are  given  in  just  as  the  returns  in  any  other  class. 

One  of  the  most  difficult  problems  is  that  of  grading  men  in 
some  way  that  would  be  comparable  to  the  grading  of  academic 
work.  It  is  quite  possible  to  do  this.  In  football  a  man  who 
makes  the  'Varsity  team  would  rank  as  a  first-class  Honours  man 
— the  man  who  makes  a  class  team  may  be  ranked  second-class  ; 
and  a  man  who  does  not  get  into  either  of  the  teams  but  pla}'s 
throughout  the  season  would  be  given  a  pass.  When  it  comes 
to  the  gymnastic  classes,  we  start  by  a  series  of  what  we  call 
arrangements.  The  first  arrangement  is  preceded  by  an 
examination  in  some  simple  form  of  exercise,  like  jumping 
over  a  bar  or  string  two  feet  high,  for  agility,  the  pulling  up 
by  the  arms  over  a  horizontal  bar,  and  perhaps  rolling  over 
on  a  mat — three  simple  movements.  It  is  surprising  and 
shocking   to  see  how  few  men   are  able    to  do  a   simple    test 
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like  that.  The  tests  are  made  so  that  about  50  per  cent, 
of  them  will  fail,  and  on  that  examination  they  are  graded  into 
first  or  second  grade.  They  are  then  given  a  series  of  ten 
lessons  on  that  particular  kind  of  activity,  climbing  or  vaulting, 
and  then  they  are  examined  again  and  we  find  that  90  per  cent, 
will  pass  the  examination  and  only  10  per  cent.  fail.  In  that 
way  we  are  able  to  grade  the  men  on  the  work  that  they 
do  on  the  gymnasium  floor.  There  is  no  reason  why  exercise 
on  the  gymnasium  floor  should  not  be  almost  as  attractive  as 
the  work  out  of  doors.  The  climate  makes  it  necessary,  and  if 
we  had  not  the  gymnasium  it  would  be  impossible  to  do 
anything  at  certain  seasons.  We  usually  arrange  the  gymnastic 
exercises  in  the  form  of  games  in  which  some  definite  thing 
is  taught.  One  of  the  favourite  games  is  "  dodge  ball,"  in  which 
the  men  are  taught  to  be  agile  and  light  on  their  feet.  A  circle 
is  formed  and  another  group  stands  inside  this  circle  and  the 
basket  ball  is  thrown  backward  and  forward  by  the  men  in 
the  circle  trying  to  strike  the  men  in  the  centre.  This 
game  makes  a  man  alert  and  accustomed  to  dodge  and  to  be 
agile.-  There  are  very  few  of  us  who  cannot  remember  an 
occasion  when  that  ability  to  dodge  has  prevented  accidents. 
They  say  that  the  introduction  of  the  motor  car  has  divided 
the  world  into  two  classes,  the  "  quick  "  and  the  "  dead,"  and 
there  is  a  good  deal  of  truth  in  that.  If  you  analyse  the  number 
of  CoUes's  fractures  you  get  and  see  how  many  of  those  are  due  to 
clumsiness,  to  the  inability  to  keep  your  balance  or  to  save 
yourself  when  you  fall,  you  would  be  surprised  at  the  high 
proportion  that  are  preventable.  Physical  intelligence  obtained 
by  physical  education  has  a  very  real  value,  it  matters  not 
how  artificial  our  civilisation  may  be,  and  will  never  lose  its 
value  ;  it  will  always  be  one  of  the  best  assets  that  we  can  have. 
In  the  last  arrangement  of  the  gymnasium  work  for  the  year 
we  analyse  one  of  the  well-known  forms  of  physical  exercise, 
like  boxing,  or  wrestling  or  fencing,  in  the  form  of  a  class  drill ; 
the  men  are  divided  into  couples  and  they  are  given  their  leads 
and  guards  at  boxing,  and  they  go  through  them  ;  they  are  given 
the  various  holds  and  grips  in  wrestling,  they  are  taught  how  to 
"  bridge."  Our  purpose  is  not  only  to  give  them  some 
knowledge  of  these  arts,  but  also  to  introduce  them,  very  often 
for  the  first  time,  to  the  sensation  of  striking  and  guarding  and 
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the  feel  of  a  "  half-Nelson  "  lock  about  the  neck.  It  is  surprising 
how  many  men  become  interested  and  join  the  boxing 
club  or  the  fencing  club,  and  take  it  up  as  a  sport.  Many 
of  them  when  they  graduate  find  themselves  good  boxers, 
or  fencers,  or  wrestlers.  We  do  not  encourage  men  to 
remain  in  the  classes  more  than  one,  or  at  most  two  years, 
because  we  feel  it  shows  a  lack  of  progress  if  they  do, 
but  we  do  encourage  them  to  take  an  interest  in  one  or  m^ore 
of  these  different  sports.  It  is  interesting  to  notice  how  the 
men  are  distributed  in  these  different  forms  of  sport.  If  you 
take  our  last  census  taken  in  191 3,  out  of  the  4000  men  that 
were  taking  the  course  at  that  time  we  found  that  1338  were  in 
some  form  of  competitive  athletics,  that  is  to  say,  they  reported 
for  one  of  the  teams  and  started,  but  almost  half  of  them 
dropped  back  and  went  into  the  gymnastic  classes  before  the 
season  was  over.  As  soon  as  a  man  stops  football  practice 
he  has  to  come  back  to  gymnastic  classes.  There  were  1283 
who  chose  the  gymnastic  classes  and  about  400  who  took  the 
prescription  work,  that  is  to  say,  they  were  taking  corrective 
exercises,  and  reporting  from  time  to  time  to  the  doctor.  It 
will  be  seen  then  that  about  half  of  the  students  chose  the 
gymnastic  classes  in  preference  to  the  athletics.  I  am  sure  that 
in  Edinburgh  there  is  a  large  number  of  men  who  are  not 
wealthy,  who  are  wailting  to  save  as  much  time  as  they  can,  who 
are  keenly  interested  in  their  course  and  who  want  to  get  as  much 
value  from  their  course  as  they  can — they  would  not  be  Scots  if 
they  didn't — and  who  feel  they  can  afford  very  little  time,  but  if 
they  can  in  the  course  of  an  hour  leave  the  class-room,  get 
half  an  hour's  brisk  exercise,  get  a  shower  bath  and  rub  down 
and  dress  and  be  back  in  to  another  class  within  the  hour,  they 
feel  that  the  time  was  well  spent.  We  have  five  classes  each 
day,  two  from  10  to  12,  and  three  in  the  afternoon  from  3  to  6. 
The  exercise  begins  with  running,  a  short  setting-up  drill,  then 
a  gymnastic  game,  and  another  of  these  exercises  which  have 
been  set  up  to  bring  about  those  co-ordinations  that  I  have 
spoken  about. 

We  feel  that  the  University  has  a  very  great  responsibility  for 
the  student  who  comes  to  us.  We  feel  that  we  have  the  control  of 
the  last  growing  years  of  his  life.  He  practically  stops  growing 
at  25.     Eighteen  to  23  are  the  last  years  in  which  you  can  get 
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any  appreciable  results.  Of  course  all  physical  education  should 
begin  with  the  child  and  any  logical  course  must  be  continuous 
and  progressive  throughout  the  whole  growing  period,  but  there  is 
this  golden  age  from  18  to  23  which  is  under  the  control  of  the 
University,  and  we  feel  that  we  would  be  remiss  in  our  duty  to 
the  students  if  we  did  not  take  every  precaution  lest  they  come 
to  grief,  and  in  addition  to  that,  if  we  did  not  use  every 
opportunity  to  give  them  a  sound  physical  education  adapted 
to  their  age,  as  well  as  a  mental  education.  It  is  impossible 
to  separate  them,  they  are  inseparable  parts  of  a  complete  whole, 
and  it  seems  to  me  that  in  Britain  at  this  time  when  a  great 
swath  has  been  cut  through  the  youth  of  the  country,  we  need 
to  consider  very  carefully  how  those  who  are  coming  up  to  take 
the  vacant  places  may  be  made  efficient,  so  that  the}-  will  carry 
on  the  work  of  the  Empire  in  the  difficult  years  to  come. 

Discussion. 

Sir  Leslie  Mackenzie. — It  became  clear  to  us  about  seventeen  years 
ago  in  Scotland  that  if  you  are  to  make  the  most  of  the  intellectual 
capacities  of  the  young,  you  have  got  to  superintend  the  physical  basis 
practically  from  the  time  of  conception  till  the  end  of  adolescence — a 
very  large  order.  The  Physical  Training  Commission  (Scotland)  sat 
seventeen  years  ago  as  the  result  of  the  revelations  of  the  Boer  War. 
These  revelations  have  been  more  than  confirmed  by  the  revelations 
of  the  National  Service  Report,  Sir  James  Galloway's  Committee, 
where  nearly  three  millions  of  men  have  been  reported  upon.  It  is 
there  stated  that  out  of  nine  adult  men  fairly  representaUve,  not 
parhaps  of  the  very  best  parts  of  the  community  that  went  to  the  war 
but  of  perfectly  typical  industrial  communities,  only  three  can  be  set 
down  as  physically  fit  and  healthy,  the  test  being  capacity  to  serve  in 
the  field;  two  are  slightly  less  efficient;  other  two,  if  I  remember 
ri^^htly,  were  so  far  below  the  mark  or  standard  to  be  attained  that 
they  were  recorded  as  nearly  physical  wrecks,  and  the  remainder, 
certainly  one  out  of  the  nine,  was  regarded  as  almost  a  confirmed 
invalid.  After  the  Boer  War  medical  inspection  of  school  children 
was  established  in  Scotland.  At  this  moment  the  Scottish  Board  of 
Health  is  responsible  for  the  medical  inspection  of  about  eight  hundred 
thousand  Scottish  children.  In  England  the  Ministry  of  Health  is 
responsible  for  about  six  million  children.  Well,  in  the  Reports  by 
Sir  George  Newman  for  the  ten  years'  medical  inspection  in  England 
it  was  pointed  out  that  there  were  something  like  two  millions  out  of 
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the  six  millions,  certainly  one  million  markedly,  that  did  require  some 
form  of  special  medical  treatment  to  make  them  reasonably  fit. 
Professor  M'Kenzie  comes  here  as  a  Professor  of  Physical  Education. 
The  very  word  means  a  revolution  in  our  attitude  towards  the  whole 
system  of  athletics  because  in  the  old  days  the  drill  sergeant  was 
the  ideal  of  physical  training  and  it  was  called  "Physical  Training." 
Physical  training  has  its  place,  as  we  all  know,  but  for  all  purposes  at 
every  stage  of  life  physical  education  is  the  proper  term  and  that 
means  physical  education  adjusted  to  the  physical  conditions  of  every 
person  whatsoever.  The  University  here  is  not  fulfilling  its  duty  when 
it  is  presenting  to  its  students  only  channels  of  intellectual  attainment. 
If  the  same  variety  were  applied  in  the  provision  of  facilities  for 
physical  education  in  the  University  of  Edinburgh,  I  personally  am 
quite  certain  that  the  output  of  intellectual  work  would  be  at  least  no 
less.  Of  course  that  is  always  subject  to  the  Scottish  reservation  that 
the  primary  purpose  of  life  is  not  a  physical  purpose  at  all,  but  against 
that  I  set  this,  that  physical  education  is  itself  a  mental  process. 
One  of  the  great  fallacies  of  the  whole  of  our  athletics  and  every  kind 
of  game  which  is  run  to  excess  is  that  it  has  been  conceived  simply  as 
a  physical  materialistic  process.  It  is  not  so.  It  is  really  the  control 
of  the  growth  of  character  in  all  its  phases  for  every  conceivable  duty. 
In  that  sense,  I  do  not  think  that  any  University  can  be  other  than 
right  in  setting  itself  conscientiously  and  under  the  guidance  of  men  of 
experience  like  Professor  Tait  M'Kenzie  to  provide  the  facilities  for 
discipline  in  physical  education  that  physical  education  alone  can  give. 

Dr  Cruikshank. — Although  a  good  deal  of  progress  has  been  made 
since  the  Report  Sir  Leslie  Mackenzie  referred  to  was  published, 
we  have  not  yet  by  any  means  carried  out  the  recommendations  of 
that  Commission.  In  our  schools  we  are  not  giving  the  amount 
of  time  to  physical  education  which  that  Commission  recommended, 
but  there  is  promise  that  within  a  measurable  time  we  may  have  a 
greater  proportion  of  the  school  time  devoted  to  physical  education. 
The  system  we  are  following  in  the  Primary  Schools  now  is  based 
upon  the  Swedish  system,  using  such  exercises  as  do  not  require 
apparatus.  In  the  Higher  Grade  and  Elementary  Schools  we  have 
apparatus  with  which  it  is  possible  to  carry  out  the  entire  Swedish 
system.  We  have,  however,  introduced  more  of  general  activity 
exercises,  such  as  games  and  dancing,  interspersed  throughout  the 
lessons  in  order  to  quicken  the  actions  of  the  children,  make  them 
brighter,  more  alert,  and  give  them  real  pleasure  in  it.  When  I  began 
to   do  this  work,  it  was  often  carried  out  under  very  unsatisfactory 
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conditions.  The  teachers  had  an  entire  misconception  of  the  purpose 
of  physical  training  and  taught  it  in  a  most  mechanical,  uninteresting, 
and  useless  way.  We  are  rapidly  passing  beyond  that  stage,  and  a 
physical  training  lesson  as  conducted  in  our  Elementary  Schools  is 
bound  to  do  good  to  the  children  not  only  physically  but  mentally. 
We  are  concerned  first  of  all  about  the  physical  effect  of  the  training, 
but  we  do  not  forget  the  important  educational  values  that  are 
attached  to  it.  We  are  anxious  to  see  that  all  the  work  is  made 
interesting,  and  when  we  come  up  to  the  higher  grades  of  schools, 
the  Intermediate  and  Secondary  Schools,  we  are  finding  our  children 
doing  what  is  really  difficult  work,  in  the  sense  of  requiring  good 
balance,  good  carriage,  and  so  on.  In  addition  to  the  type  of  exercise 
and  the  modification  of  the  lesson  which  we  have  made  recently, 
the  Scottish  Education  Department  has  just  issued  a  Circular  dealing 
with  the  question  of  physical  education  in  schools,  the  main  purpose 
of  that  Memorandum  being  to  try  and  destroy  the  old  notion  that 
physical  education  is  synonymous  with  drill.  When  physical  educa- 
tion was  first  introduced  into  the  schools  it  was  simply  called  "  drill," 
and  the  work  was  done  mostly  by  drill  sergeants  who  knew  practically 
nothing  about  physiology  or  growth,  and  the  special  exercises  that 
were  required  for  growing  children.  We  want  the  thing  to  be  looked 
at  from  a  very  much  brighter  and  more  comprehensive  aspect  then 
mere  drill.  We  also  want  the  view  broadened  beyond  mere  physical 
training,  and  to  rope  in  a  good  deal  of  instruction  in  personal  hygiene, 
the  result  being  that  the  physical  education  includes  everything 
that  has  to  do  with  the  physical  well-being  of  the  children.  In  our 
Scottish  Schools  we  have  not  made  very  great  headway  in  introducing 
the  personal  hygiene  element  into  the  work,  but  we  hope  that  in 
the  near  future  we  will  have  a  good  deal  of  time  given  to  that  also. 
In  our  Training  Colleges  we  make  very  special  provision  for  the 
training  of  the  teachers  because  the  whole  system  depends  on  the 
training  of  these  teachers.  The  majority  of  junior  students  have  a 
two  years'  course  of  training,  and  the  students  in  full  training  at 
the  Training  Colleges  have  at  least  two  hours  per  week  given  up 
entirely  to  the  study  of  physical  education  in  addition  to  their 
Training  as  junior  students.  Practically  every  one  of  our  Training 
Colleges  has  a  whole  time  m^edical  officer  whose  duty  it  is  to  instruct 
teachers  in  personal  hygiene,  and  to  supervise  their  physical  education. 
There  is  in  Scotland  one  important  college,  started  by  the  Carnegie 
Trustees  in  Dunfermline.  It  is  now  a  Central  Institution,  and  is 
about  to  be  taken  over  as  a  centre  for  the  National  Physical  Education 
of  Teachers.     At  this  College  about  twenty  expert  teachers  of  physical 
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training  are  turned  out  every  year.  Tlie  students  enter  for  a  two 
years'  course  of  training,  and  the  whole  course  is  given  up  to  tlie 
study  of  physical  education  and  to  its  underlying  principles.  Physical 
education  is  taught  in  relation  to  science,  and  anatomy  is  taught  in 
a  thoroughly  practical  manner,  which  enables  the  students  to  under- 
stand the  relationship  of  the  subject  to  physical  education  ;  the  same 
holds  good  of  physiology  and  hygiene.  Students  there  are  taught  to 
recognise  all  the  ailments  which  children  suffer  from,  and  what  to 
do  when  they  recognise  them.  These  experts  are  going  to  visit 
the  Elementary  Schools  and  to  assist  and  advise  the  ordinary  teacher 
in  the  application  of  physical  education  in  those  Elementary  Schools. 
All  this  stops  at  the  Training  College ;  there  is  nothing  corresponding 
to  this  work  carried  out  in  the  Universities.  It  is  a  pity  that  this 
should  be  the  case,  because  I  am  quite  sure  that  in  our  Universities 
this  question  of  physical  education  would  be  taken  up  by  the  great 
majority  of  students  with  enthusiasm  if  really  first-rate  men  were 
put  in  charge  of  it.  Everything  depends  on  putting  in  charge  the 
right  man,  and  in  Pennsylvania  they  are  fortunate  in  getting  so  able 
a  man  as  Dr  Tait  M'Kenzie  to  take  charge  of  the  physical  education. 

Sir  Montagu  Cotterill. — In  our  Public  Schools  the  question  of 
athletics  has  by  no  means  been  neglected,  not  only  as  a  voluntary 
amusement  for  the  boys,  but  much  more  than  that,  because  at  every 
well-conducted  Public  School  games  are  not  only  entered  into 
voluntarily  by  the  boys,  but  every  boy  is  made  to  join  according  to 
his  supposed  ability.  A  master  is  set  aside  who  has  a  knowledge  of, 
and  an  interest  in  sport,  and  he  is  responsible  for  making  every 
boy  in  the  school  do  a  certain  amount  of  athletic  work,  and 
in  this  way  the  boys  at  these  schools  are  made  to  educate 
themselves  and  to  get  the  advantages  that  accrue  from  an  athletic 
life.  We  are  indebted  to  Dr  Tait  M'Kenzie  for  the  hints  that  he 
has  given  us,  because  after  a  boy  leaves  a  Public  School  and  goes 
to  a  University,  those  who  have  been  in  contact  with  athletics  in 
the  University  know  that  too  few  of  the  students  take  any  interest 
in  the  athletic  side  of  University  life.  It  is  purely  voluntary,  no 
pressure  is  put  upon  them,  and  the  result  is  that  only  those  men  who 
have  a  tendency  and  a  liking  for  athletic  pursuits  go  in  for  anything 
of  the  kind.  I  am  glad  to  say  that  our  University  Authorities  have 
recognised  that  it  is  their  duty  to  help  the  Athletic  Committees,  and 
they  now  provide  us  with  a  certain  amount  of  money  and  a  certain 
amount  of  recognition,  but  I  think  both  could  be  easily  multiplied  by 
ten  to  the  great  advantage  of  all  concerned,  and  I  hope  that  we  shall 
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follow  in  what  is  being  done  in  Pennsylvania  and  elsewhere  to  make 
this  recognition  of  the  athletic  side  of  University  life  a  more  prominent 
feature  in  this  country. 

Air  Cathcart. — Professor  Tait  M'Kenzie  has  done  Edinburgh 
University  and  Scotland  a  great  service  in  coming  to  tell  us  the  work 
that  has  been  done  in  this  department  in  America.  The  explanation 
that  has  been  given  as  to  the  working-class  schools  is  a  revelation 
to  me,  and  one  feels  that  if  the  kind  of  work  which  is  being  done 
for  the  Board  Schools  could  be  done  for  the  Universities  it  would  be 
of  immense  value  to  the  State.  Professor  Tait  M'Kenzie  has  shown 
what  can  be  done  to  develop  the  physique  of  an  enormous  body  of 
students — it, coo.  Now,  while  many  of  us  would  like  to  see  the 
athletic  sports  taken  part  in  by  a  very  much  larger  proportion  of  the  men 
than  do  so,  if  the  physical  development  of  the  students  were  to 
depend  upon  our  athletics  as  they  are  carried  on  in  the  fields,  it 
would  be  impossible  to  expect  them  all  to  be  physically  developed; 
but  Professor  Tait  M'Kenzie  has  shown  us  how  the  large  bodies  of 
men  in  a  big  University  can  get  the  necessary  training  in  the  develop- 
ment of  their  bodies  as  the  result  of  training  in  co-ordination  and 
training  in  balance,  which  are  important  for  the  after-life,  and  I  do 
not  think  that  we  ought  to  rest  until  something  equivalent  is  done, 
beginning  perhaps  in  a  small  way,  in  Edinburgh  University.  I  think 
that  if  people  realised  what  was  wanted,  then  the  question  would 
become  a  practical  one  before  long,  and  it  is  only  by  our  knowing 
what  can  be  done,  and  what  has  been  done,  that  we  can  get  the  thing 
started.  Mr  Cathcart  asked  about  the  accommodation  provided  in  the 
athletic  fields  in  the  University  of  Pennsylvania. 

Dr  Flett  emphasised  the  fact  that  athletics  in  the  University 
here  are  utterly  unorganised.  Athletic  sports  and  exercises  are 
only  practised  by  a  limited  number  of  men.  In  America  only  about 
lo  per  cent,  of  the  men  will  respond  voluntarily  to  any  invitation  to 
take  part  in  sports  and  athletic  culture;  in  Edinburgh  nothing  like 
lo  per  cent,  of  the  students  join  the  athletic  clubs  and  take  any  part 
in  the  exercises.  He  asked  Dr  Tait  M'Kenzie  what  the  cost  per 
man  per  annum  is  in  Pennsylvania.  That  information  might  give  us 
some  idea  of  what  the  cost  of  introducing  such  a  system  into  Edinburgh 
would  be. 

Dr  George  Mackay  expressed  his  appreciation  of  the  necessity  for 
the  introduction  of  physical  education  on  such  lines  as  have  been  laid 
down,  to  make  it  possible  that  the  state  of  physical  disability  which 


DISCUSSION 


267 


has  been  quoted  by  Sir  Leslie  Mackenzie  should  be  lessened  in  this 
country  The  scheme  which  had  been  propounded  must  command 
our  admiration.  A  commencing  careful  analysis  of  the  physical  fitness 
of  the  students  should  certainly  be  the  basis  of  any  attempted  scheme 
for  introducing  physical  education  here.  Those  who  have  watched  the 
development  of  athleticism  have  fully  appreciated  what  mistakes  can 
be  made  by  men  being  allowed  to  indulge  in  forms  of  athletics  tor 
which  they  are  physically  unfit,  and  how  necessary  it  is  that  the 
instruction  should  be  carried  on  on  proper  scientific  lines. 

Professor  Meakins   said   that   he   had   had  the  honour  of  being 
instructed  by  Dr  Tait  M'Kenzie  when  he  was  a  student  m  anatomy, 
and  saw  then  his  wonderful  conception  of  physical  education.     One 
point  among  many  which  struck  him  forcibly  was  the  examination  ol 
the  students  when  they  came  to  Pennsylvania  University.     They  ha^e 
there  a  population  of  practically  11,000  young  adults.     That  is  a  fair- 
sized  city.     Before  the  student  enters  the  University,  it  should  be  seen 
to  that  he  is  physically  fit.     We  all  realise  how  physical  defects  are 
probably  the  forerunners,  or  probably  the  fore-manifestors,  of  coming 
disease,  and  probably  Professor  ^I'Kenzie  is  carrying  out  among  the 
rising  population  a  piece  of  work  which  is  beyond  all  computation,  and 
that  is  the  correction  of  developmental  disorders,  and,  what  is  much 
more    important,    the    prevention    of    possible    future    disease.     In 
University  life  the  keenest  students  are  probably  not  tnose  who  pass 
their   examinations    best,   but   those   who   take   part   in   athletic   and 
physical  sports.     The  short  experience  I  have  had  of  Edinburgh  will 
bear  out  the  impression  I  have  obtained  elsewhere,  because  I  kno%-s 
from  my  own  personal  experience  that  the  men  I  have  been  associated 
with  as  my  students  and  students  of  other  classes  who  take  the  keenest 
interest  and  expend  the  greatest  energy  and  spend  a  lot  of  time  apart 
from    their    studies    in    developing   the    athletic   side   of    Edinburgh 
University,  are  also  the  best  men,   and  sometimes  the  best  women, 
in  the  student  body.     From  an  educational  point  of  view,  to  tram  the 
man's  body  to  be  alert-he  has  a  joy  of  living  which  he  can  only  get 
from  being  in  the  heart  of  physical  life— makes  his  mind  alert,  and  the 
two   go   hand-in-hand.     Professor  Tait  M'Kenzie  has  bemoaned  the 
number  who  fall  back.     I  would  like  to  know  the  number  of  those 
who  come  to  the  University  with  no  desire  to  take  part  m  physical 
exercise  or  sports  of  any  kind,  and  who  are  then  initiated  into  this  new 
world— how  many  of  them  go  on.     I  am  certain  that  probably  there  is 
an  equal  if  not  a  larger  number  go  on,  and  that  among  them  are 
discovered  a  number  of  the  best  athletes. 
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Dr  Sym, — The  athletic  associations  connected  with  the  University 
can  only  appeal  to  a  small  number.  There  are  many  students 
who  are  not  very  good  at  any  form  of  sport  and  who  have  no  interest 
whatever  in  these  associations.  They  have  no  interest  in  playing 
a  game  with  a  man  who  can  beat  them  with  his  left  hand  and 
his  eyes  shut.  These  things  are  very  good  for  those  who  have  an 
interest  in  them,  but  they  are  no  use  to  85  per  cent,  of  the  students  at 
the  University.  That  is  where  Professor  M'Kenzie's  scheme  is 
enormously  superior.  Get  a  hold  of  everyone  and  apply  to  each 
person  the  kind  of  physical  education  that  he  is  capable  of  being  given 
and  of  attaining  some  degree  of  efficiency  in.  I  hope  to  see  what  has 
been  done  in  Pennsylvania  done  here,  and  the  good  which  has  been 
carried  on  in  the  schools  here  carried  further  still  into  the  Universities. 

Dr  Chalmers  Watso?i. — Professor  Tait  M'Kenzie  touched  the 
keynote  of  the  position  when  he  said  that  the  University  Authorities  of 
Pennsylvania  have  a  certain  sense  of  responsibility  in  regard  to  the 
physical  education  as  well  as  the  intellectual  attainments  of  the 
students,  and  all  of  us  must  regret  that  that  feeling  of  responsibility 
is  comparatively  absent  in  this  and  in  most  other  universities.  I  hope 
that  his  address  will  stimulate  us  to  get  what  they  have  over  there. 
He  has  dealt  very  largely  with  the  prophylactic  side  of  exercise.  The 
basis  of  his  address  is  that  physical  exercise  and  sound  nutrition  are 
the  best  training  for  resisting  the  minor  ailments  of  this  life.  One  is 
interested  in  the  value  of  these  remedial  exercises  in  the  relief  and  cure 
of  disease.  Is  his  association  in  any  way  connected  with  one  or  other 
of  the  leading  hospitals,  and  do  the  hospitals  make  use  of  the  depart- 
ments that  are  provided  in  the  University,  and,  more  particularly,  what 
proportion  of  the  convalescent  cases  in  any  medical  ward  is  transferred 
during  their  stay  in  hospital  to  get  the  benefit  of  their  remedial 
exercises,  these  being  one  of  the  most  potent  remedial  processes  at  our 
disposal  ?  Just  as  we  have  been  in  the  past  in  catering  for  the  athletic 
side  of  our  Universities,  most  if  not  all  of  our  hospital  authorities  are 
sadly  behind  in  recognising  the  beneficial  result  of  physical  exercise  in 
the  cure  of  disease. 

The  President  {Mr  F.  Af.  Caird)  made  reference  to  certain  points 
with  which  he  had  been  struck  during  a  recent  visit  to  Germany. 

It  will  be  remembered  that,  prior  to  the  Great  War,  conscription  in 
that  country  had  afforded  a  thorough  physical  training  for  every  male, 
and,  in  addition,  from  about  1905  great  attention  had  been  bestowed 
upon  open-air  teaching,  swimming,  and  athletics,  more  especially  in 
the  large  towns  during  school  terms.     Since  the  war  military  life  no 
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longer  dominates  early  manhood,  and  yet,  although  bread  is  relatively 
scarce,  still  rationed,  and  a  general  food  economy  obtains,  not  only 
does  the  general  nutrition  and  physique  maintain  its  old  level,  but 
the  elasticity,  carriage,  and  bearing  of  the  young  women  command 
attention  to  an  extent  which  was  not  formerly  so  obvious. 

It  would  appear  that  the  old  military  training  was  now  being 
replaced  by  concentration  upon  physical  education,  and  ample 
opportunities  for  this  could  be  recognised  in  the  extensive  parks  and 
open  spaces  devoted  to  this  end.  Everywhere  one  met  with  facilities 
for  football,  tennis,  gymnastics,  running,  and  athletics  in  general,  and 
there  were  more,  people  to  be  seen  actively  engaged  in  sports  than 
serving  as  spectators.  ^Moreover,  while  railway  traffic  is  cut  down  and 
coal  is  expensive,  the  train  and  tramway  service,  which  on  Sundays 
carry  the  public  to  the  suburbs,  woods,  and  surrounding  country, 
seemed  to  be  rather  increased  than  curtailed.  One  received  the 
impression  that  the  public  well-being  was  carefully  tended  and  that 
every  encouragement  was  given  to  physical  education  in  a  manner 
which  we  in  Great  Britain  might  with  advantage  emulate,  the 
Universities  taking  the  lead. 

Professor  Tait  JSPKenzie,  in  repl}ung  to  the  discussion, 
said :  This  discussion  has  been  so  rich  that  I  feel  I  can  only 
touch  upon  a  few  of  the  points  which  might  well  form  the  basis 
of  a  much  longer  discussion,  and  I  may  begin  by  sa}-ing  that  the 
same  problem  spoken  of  by  Sir  Leslie  Mackenzie  as  arising  after 
the  Boer  War  struck  the  United  States  with  overwhelming  force 
after  the  publication  of  the  statistics  of  rejections  during  the 
conscription  of  men  from  the  United  States  for  the  Great 
War.  There  was  such  a  widespread  wave  of  astonishment 
and  indignation  that  already  thirteen  States  have  passed  laws 
requiring  physical  education  as  a  compulsory  part  of  the  general 
school  education,  starting  at  the  Primary  Schools,  and  there  are 
about  an  equal  number  of  States  that  are  considering  similar 
laws.  This  has  brought  acutely  before  the  educational  world 
another  question  that  was  raised  by  Sir  Leslie  Mackenzie  and 
by  Dr  Cruickshank,  viz.,  the  training  of  teachers,  because  there 
is  no  use  in  passing  a  law  requiring  a  course  to  be  given  if  you 
have  not  teachers  able  to  give  that  course,  and  the  work  of 
training  teachers  capable  of  giving  scientific  instruction,  both 
theoretical  and  practical,  has  been  taken  up  by  the  Normal 
Schools  and  by  a  great  many  of  the  L'niversities,  and  there  is 
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now  in  many  of  them  a  theoretical  as  well  as  a  practical  course. 
At  the  University  of  Wisconsin,  which  is  a  State  University^ 
there  is  a  four-year  course  for  teachers  in  physical  education, 
that  is  to  say,  they  take  about  20  per  cent,  of  their  course  for 
the  Bachelor's  Degree  in  the  technical  work  connected  with 
physical  training,  like  applied  physiology  and  anatomy,  the 
conduct  of  games  in  playgrounds,  and  subjects  of  that  nature, 
the  rest  of  their  course  being  taken  in  the  academic  subjects,  so 
that  they  are  well  educated  in  academic  subjects,  and  are  experts 
in  this  particular  branch.  These  teachers  are  able  to  go  to  large 
schools,  and  to  devote  their  entire  time  to  the  supervision  and 
direction  of  the  progressive  courses  of  physical  education,  starting 
from  the  very  beginning  and  going  up  to  High  School  age.  I 
am  very  much  interested  in  hearing  what  has  been  done  at 
Dunfermline.  I  have  followed  the  development  of  the  school 
at  Dunfermline  with  great  interest,  and  it  seems  to  me  that  it  is 
the  nearest  thing  to  a  Central  Institute  such  as  has  been  con- 
ducted in  Sweden  since  181 2.  I  hope  that  it  will  continue  to 
develop  and  put  out  a  continuous  stream  of  good  teachers.  It 
is  a  good  thing  to  rescue  the  subject  from  the  kind  of  instruction 
given  by  the  drill  sergeant  with  whom  we  became  so  familiar 
during  the  War.  In  the  Spring  of  191 5  I  had  the  doubtful 
pleasure  of  taking  the  P.T.  and  B.F.  course  at  the  Headquarters 
Gymnasium  at  Aldershot,  and,  as  most  of  the  officers  and  non- 
com.'s  who  were  taking  that  course  were  picked  men  of  military 
age,  I  had  to  step  a  little  faster  than  I  usually  do  in  order  to 
keep  up  A^'ith  them  ;  but  I  could  not  help  being  impressed  with 
the  extraordinarily  accurate  way  in  which  it  was  fitted  to  the 
training  of  recruits  who  had  to  be  brought  under  control  and 
taught  in  the  shortest  possible  time  accurate,  quick  movement, 
and  the  aggressiveness  which  was  necessary  for  the  successful 
bayonet  fighter.  That  requirement,  fortunately,  no  longer 
exists,  and  it  is  necessary  to  change  our  methods.  It  is  quite 
possible  to  give  most  exercise  in  such  guise  as  to  appear  like 
play.  That  is  why  we  have  tried  wherever  possible  to  eliminate 
order  movements  or  movements  which  are  purely  disciplinary  in 
character,  and  to  give  the  exercise  in  the  form  of  a  game  which 
is  enjoyed  by  the  pupil  or  by  the  student.  I  think  that  the 
Swedish  system  of  gymnastics — and  that,  of  course,  is  a  very 
controversial  subject — as  it  was  brought  to  England  could  not 
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be  called  a  complete  system  of  physical  training.  The  move- 
ments were  analysed  so  that  the  meaning  of  them  was  lost  and 
they  became  uninteresting.  Hjalmar  Ling  designed  most  of 
them  for  the  schoolroom.  He  could  not  give  exercises  on 
apparatus  because  there  was  no  apparatus  or  space  or  time. 
That  is  one  of  the  reasons  why  Swedish  gymnastics  must  be 
an  incomplete  and  partial  form  of  exercise  ;  they  will  never  be 
complete  without  the  exercises  which  are  more  natural  and 
spontaneous  in  character.  We  have  found  in  the  development 
of  playgrounds,  which  I  am  glad  to  learn  have  been  developed 
largely  in  Scotland  as  well,  that  with  good  direction  it  is  the 
best  possible  place  in  which  to  train  the  character  of  children. 
I  am  glad  that  the  question  of  the  training  of  character  was 
brought  up  in  this  discussion.  Physical  education  is  not  merely 
the  going  through  of  movements.  Playing  of  games  is  not 
merely  the  skilful  doing  of  movements.  It  is  the  training  of 
the  whole  point  of  view  and  the  character  of  the  child,  and  there 
is  no  wa}-  in  which  he  can  be  got  at  so  well  as  through  the 
spontaneous  or  directed  games  of  the  pla)-ground.  They  say 
that  at  school  a  child  learns  but  in  the  pk}-ground  he  realh' 
lives,  and  I  believe  that  to  be  profoundly  true.  The  great  bulk 
of  students  look  upon  all  their  studies  as  lessons,  and  it  is  the 
comparative  few  who  go  in  spontaneoush*  for  the  mere  love  of 
learning.  But  when  the  student's  interest  can  be  awakened  to 
the  possibilities  for  pleasure  of  exercise  or  of  a  game,  it  is 
astonishing  how  he  responds.  I  feel  that  if  in  my  own  college 
days  I  had  known  that  Homer  had  written  for  any  other  purpose 
than  to  catch  us  out  in  parsing  and  analysing,  I  would  have  had 
a  more  sympathetic  interest  in  him  than  I  had.  In  the  same 
way,  I  believe  that  if  exercise  is  given  in  such  a  way  as  to 
interest  the  student,  he  will  respond  in  a  most  unexpected  and 
gratifying  way.  The  public  schools  do  tackle  the  problem  of 
giving  physical  education  as  well  as  can  possibh-  be  done,  \^■e 
have  the  corresponding  preparator}-  schools  in  America  in  which 
the  privileged  students  are  all  given  systematic  exercise,  in  the 
form  of  games  as  a  rule,  and  they  usually  enjo}-  them  and  come 
to  College  splendid,  well-set-up  young  men.  We  don't  want 
these  young  men  to  go  into  the  g}-mnasium  and  take  the 
elementary  work  ;  we  want  them  to  pla}-  football,  and  the>- 
naturall)-  graduate  on  to  the  teams.     This  does  not  in  any  wa}- 
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interfere  with  the  formation  of  voluntary  clubs  ;  on  the  contrary, 
it  encourages  it  in  the  most  marked  way.  I  think  our  boxing, 
wrestling,  football,  and  other  clubs  have  increased  three  or  four 
times  in  numbers,  owing  to  the  recruits  drawn  from  our  regular 
classes,  from  men  who  discover  an  unexpected  ability  in  a 
certain  form  of  exercise.  I  feel  quite  sure  that  Dr  Sym  would 
find  that  by  trying  the  various  games  that  are  allowed  in  our 
course  he  would  find  some  unexpected  ability  which  would 
raise  him  into  that  chosen  body  of  athletic  geniuses  of 
which  I  spoke.  Dr  Flett  raises  a  very  good  question  with 
regard  to  competitive  exercise  and  also  the  number  of  men 
who  would  voluntarily  take  exercise.  I  think  10  per  cent,  is  a 
very  fair  percentage  to  give  for  those  who  would  go  in  for  some 
form  of  competitive  exercise.  We  find  that  10  per  cent,  is 
composed  of  enthusiasts.  Then  there  are  about  40  per  cent, 
who  are  mildly  interested,  who  will  perhaps  engage  in  games  if 
there  is  a  certain  amount  of  compulsion  or  if  they  know  it  is  the 
thing  to  do,  and  that  they  are  given  credit  for  it.  Then  there 
are  another  40  per  cent,  who  will  engage  in  sports,  not 
willingly,  but  who  will  accept  them  as  part  of  the  troubles 
of  life,  and  who  in  many  cases  afterwards  discover  that 
they  like  them  very  much.  Lastly,  there  will  be  10  per  cent, 
who  will  be  opposed  to  them  first,  last,  and  all  the  time,  and  who 
will  try  to  get  out  of  them,  and  it  is  astonishing  how  close  this 
10  per  cent,  corresponds  to  the  number  who  are  down  in  other 
subjects.  We  usually  find  that  they  are  down  in  three  or  four 
subjects  at  the  same  time.  I  remember  one  man  who  came  to 
me  and  said,  "  I  don't  mind  exercise  at  all,  you  know,  but  I  hate 
to  sweat,"  and  I  had  to  explain  to  him  that  he  would  not  get 
very  far  in  this  world  without  sweating.  As  to  the  accommoda- 
tion that  we  have — we  have  a  gymnasium  building  with  a  large 
hall  about  146  feet  by  70  feet,  a  smaller  hall  icxD  feet  long  by 
30  feet,  and  four  smaller  rooms  for  the  accommodation  of  the 
boxing,  wrestling,  and  fencing  clubs.  The  gymnasium  opens 
out  on  to  a  playing  field  with  a  quarter-mile  track,  on  which  the 
match  games  of  football  are  played,  and  the  track  is  used  for  the 
track  and  field  athletics.  We  have  also  three  other  playing 
fields  about  the  same  size,  and  these  are  kept  going  pretty 
regularly.  The  accommodation  is  not  enough  for  our  needs, 
and  we  have  to  economise  in  every  way.     Sometimes  we  have 
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the   gymnasium    floor   divided    into    three    by   dropping   nets. 
We  have  about  twenty  courts  for  tennis.     That  is  not  sufficient ; 
we  need  more.     At  Harvard  they  have  sixty  or  seventy.  _  At 
other  Universities  the  number  of  courts  is  practically  unlimited. 
We   have  to  do  the   best  we  can   at  Pennsylvania.     In  other 
sports,  like  golf  and  riding,  we  make  arrangements  with  other 
clubs  for  our  men  to  use   them.     With  regard   to   the  cost,  I 
should  say  that  the  cost  of  the  physical  education  would  be  about 
£2  a  year  per  man.     That  is  a  very  vague  guess  I  should  think, 
because  the  cost  of  running  a  football  team  alone  is  enormous, 
and  is  quite  prohibitive  if  you  did  not  take  into  consideration 
the  fact  that  the  match  games,  in  which  there  is  tremendous 
interest  taken,  bring  in  something  like  80,000  to  100,000  dollars 
during    the    season.      That    money    is   spent    in    carrying    on 
rowing   and    other   games   that    bring   in  no  revenue,  so  that 
after  all,  it  is  the  public  who    pay  the  freight,  as  we  say.     If 
there   were   the   same   interest  or   even   an  approximation    to 
the    interest   that    is   taken    in    matches   between    Universities 
in  football    taken  in  field    athletics  and    in  other  games,  they 
would    also  pay  their    own   way.     It    is    purely  a  question    of 
making   these   things   self-supporting.     In    most   of  the   clubs 
the   men    pay  a  small    fee,  and    in  some  cases  the  University 
pays  for  an  instructor,  and  in  other  cases  they  hire  their  own 
instructor.     The    ideal   way   is   for  the    University  to  pay   all 
instructors,  and   to  have  the  income  from    physical   education 
and   athletics    managed    by   a   treasurer    or   some    committee 
responsible  to  the    University-the  exact   arrangement  would 
vary  with    the    Institution— one   has   to   consider   the   various 
susceptibilities  of  the  Institution    itself     I  am  very  glad  that 
physical  education  has  such  a  warm  advocate  as  Dr  Mackay. 
One  who  can  take  his  exercise  in  the  morning  and  can  come 
through  it  as  he  has,  should  go  far.     I  am  also  very  proud  to 
acknowledge  my  old  friend  Dr  Meakins  as  one  of  my  "  ribs."    He 
asks  me  about  the  number  of  men  going  to  competitive  athletics 
from   the   regular   classes.     The  regular   classes  are  the  great 
feeders  for  the  various  teams.     Last  year  we  had  eight  men  on 
the  football  squad  that  were  developed  in  that  way— developed 
from  the  classes.     They  took  the  classes  for  a  while  and  they 
thought  they  could  do  'better  and  were  more  interested  in  sport 
and^vent   out   for   football,   discovered    they   could    play    and 
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developed  into  members  of  the  team.  In  the  same  way  we 
are  continually  finding  a  great  many  men  who  can  run  a  great 
deal  better  than  they  thought  they  could  do,  or  who  develop  an 
interest  in  boxing  or  swimming.  In  that  way  it  is  advantageous 
to  the  various  clubs,  and  it  has  a  good  deal  more  than  doubled 
the  membership  in  nearly  all  the  clubs.  There  is  a  profound 
truth  in  what  Dr  Meakins  said  about  the  value  of  a  man  being 
in  good  physical  condition  with  reference  to  his  daily  output  of 
work.  I  remember  addressing  a  number  of  business  men 
at  their  club,  and  in  the  course  of  my  address  I  spoke  of  the 
danger  of  writing  an  important  letter  when  one  is  tired,  run 
down,  and  irritable,  and  of  the  steadying  effect  of  a  spell  of 
exercise,  a  bath,  or  a  shower  and  a  rub  down ;  after  such  a 
preparation  the  letter  would  probably  be  worded  very  differently, 
and  sometimes  it  might  make  a  considerable  difference  in  his 
future  business  relationship  with  his  correspondent.  After  I  had 
finished,  a  business  man  came  to  me  and  said,  "  I  want  to  thank 
you  for  what  you  said ;  I  am  just  going  back  to  my  office  to 
tear  up  a  letter  I  wrote  before  I  came  out."  With  regard  to  the 
relation  of  the  Hospital  to  the  Department  of  Physical  Education, 
we  have  at  the  Hospital  a  Department  of  Physical  Therapy  in 
which  we  give  corrective  massage  and  hydrotherapy ;  outdoor 
and  indoor  cases  are  referred  to  it,  and  it  is  run  practically  to  its 
capacity.  I  believe  that  the  best  arrangement  of  such  a 
Department — and  I  believe  that  every  Hospital  must  have 
a  Department  of  that  kind  to  be  complete — would  be  to  have 
all  of  these  remedial  measures  in  one  department  and  to  have 
cases,  both  surgical,  medical  and  orthopaedic,  referred  to  that 
Department  with,  if  necessary,  the  directions  for  the  special 
treatment  of  the  cases  signed  by  the  surgeon  in  charge.  That, 
of  course,  is  the  most  economic  way,  it  is  the  most  efficient  way, 
and  it  is  the  way  the  best  results  are  got.  The  cases  that  are 
referred  to  the  Department  at  the  University  Hospital  depend 
on  the  man.  Some  members  of  the  staff  send  their  cases  down  in 
great  numbers  and  other  men  do  not.  A  great  many  cases  are 
treated  for  cardiac  conditions,  and  the  length  of  the  period  of 
convalescence  in  fractures  is  greatly  shortened  by  massage ;  we 
also  see  a  good  many  of  the  cases  which  were  so  abundant  during 
the  war — nerve  sutures,  stumps,  etc.  We  have  also  many  cases 
among  the  students  which  are  a  little  too  advanced  or  serious 
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to  be  treated  by  the  simple  corrective  measures  given  in  the 
College  gymnasium  by  the  gymnasium  instructor.  We  don't 
feel  that  the  gymnasium  is  the  proper  place  to  run  a  clinic.  We 
feel  that  a  man  should  only  be  given  the  simple  exercises  shown 
on  the  cards  at  the  gymnasium,  and  anything  further  should  be 
referred  to  the  hospital.  He  should  be  brought  to  the  water  ; 
whether  he  drinks  or  not  is,  after  all,  his  own  affair.  He  should 
be  given  the  chance  and  have  it  pointed  out.  There  are  a  great 
many  men  who  would  rather  have  the  tailor  pad  their  shoulders 
than  take  the  trouble  of  raising  a  low  shoulder  to  the  level  of  the 
other  one. 

I  cannot  close  without  a  reference  to  what  Professor  Caird 
said  about  the  physical  education  for  women.  All  that  I  have 
said  about  the  phj'sical  education  of  the  men  and  boys  applies 
to  women  and  girls.  In  the  women's  colleges  practically  the 
same  kind  of  course  is  given,  the  same  kind  of  examination  is 
made,  the  same  kind  of  prescription  of  exercise  is  given,  and  the 
results  are  even  more  gratifying  in  the  case  of  the  women  than 
they  are  among  the  men.  I  think  the  women  respond  to  these 
exercises  better,  they  are  more  conscientious  in  carrying  out  the 
prescriptions,  and  the  result  has  been  a  very  marked  and  gratify- 
ing improvement  in  the  condition  of  health,  in  the  reduction  of 
the  number  of  days  lost  from  their  studies,  and  their  general 
well-being.  This,  of  course,  after  all,  is  a  national  question  ;  it  is 
not  a  question  which  can  be  considered  as  applying  to  any  one 
small  community  or  to  one  sex,  and  the  crux  of  it  will  be  the 
starting  of  physical  education  in  the  lower  grades  in  the  Schools 
and  carrying  it  all  the  way  through.  The  best  time  for  it  is  in 
the  growing  years,  and  that  is  the  time  to  carry  it  out,  as  I  am 
glad  to  hear  it  is  being  carried  out  in  Scotland  with  great 
efficiency.  It  would  be  ungracious  of  me  to  sit  down  without 
acknowledging  the  extremely  cordial  reception  that  has  been 
given  to  me  to-night — I  can  only  say  "  thank  you." 
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